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NHOSACHUTEJIBHAS 3AIINCKA

Pabouas nporpamMma 1o XMMUU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUNH K pe3yJbTaTaM
ocBOeHUsI (eaepasibHONM 00pa3oBaTEIBLHON MPOTrpaMMbl CpPEIHEro OOIIero
obpazoBanusa(DOI1 CO0), MpeACTaBIECHHBIX B denepaibHOM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
npernojaBaHus  y4eOHoOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickorn — @exnepanuu, — peaqu3yrIIUX  OCHOBHBIE
o0pa3oBaTeIbHbIE MTPOTPAMMBI, 1 OCHOBHBIX MOJOKEeHUN «CTpaTerun pa3BuTus
Bociutanusit B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHS Ha ypOBHE YriyOJEHHOTO W3y4YeHMs] 3aHUMAET Ba)KHOE MECTO B
CHUCTEME ECTECTBEHHO-HaydyHOro oOpaszoBaHus yyamuxcs 10-11 xmaccos.
N3yuenne mnpenmera, peanuzyeMoe B YCIOBUAX AuUBPEpeHIIMPOBAHHOTO,
npouiIbHOrO 00y4YeHHs, MPU3BAHO OOECIEeYuTh O00I1e00pa3oBaTENbHYI0 U
OOIIEKYJBTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO IS
ajanTaiyi UX K OBICTPO MEHSIOUIUMCS YCJIOBHSM KU3HU B COLIMYME, a TaKKe
Uil TIPOJIOJDKEHHsS  OOydeHHs B OpraHu3alusx MpogdecCHOHAIBHOTO
oOpa3oBaHusA, B KOTOPBIX XUMHUS SIBISE€TCS OJHOM W3 TMPUOPUTETHBIX
JTUCITUTUINH.

B nporpamMme mo XUMHUM Ha3Hau€HHE NpeaMeTa «XUMHs» TMOTydaeT
noJpoOHYI0 HWHTEPHPETAUI0 B COOTBETCTBUM C OCHOBOIOJIAralOIIUMU
nonoxkerausimu @I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH, COAEp>KaHuUs,
pe3ynbTaToB OOy4eHUS] M TPeOOBaHUI K YPOBHIO MOATOTOBKU BBIMTYCKHHKOB.
CBHUIETETECTBOM TOMY SIBIISIFOTCS CJIEAYIONINE BBIMONHIEMbIE TPOTPAMMON 10
XUMHH QYHKITUU:

e UH(}pOpPMAIMOHHO-METOAMYECKAs, peann3alus KOTOpoil obecreunBaet
MOJIYYCHHUE TIPEJCTABICHUS O IENIAX, COACpPXKAHUM, OOIIEH CTpaTeruu
oOydeHHs, BOCIUTAHUA W Pa3BUTUSA OOYYAIONIUXCS CPEACTBAMU
npeIMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
onpeJiesieHHe: MPUHIIMIOB CTPYKTYPUPOBAHUS M MOCIEI0BATEIbHOCTH
U3y4yeHus yueOHOro MaTepuaia, KOJTMYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTePUCTHUK; TTOJIX0/I0B K (DOPMHUPOBAHUIO COJIEPIKATEITLHON OCHOBBI
KOHTPOJISI ¥ OICHKH 00pa30BaTEIbHBIX JOCTIKCHUN O0Yy4aromuxcsi B
paMKax HMTOrOBOM arTecTaliid B (opMe €IMHOr0 TOCyAapCTBEHHOIO
AK3aMEHa MO0 XUMUHU.



[Tporpamma a1t yriryOn€HHOTO U3YUCHUS XHUMUH:

e YCTaHABJIMBAET UHBAPUAHTHOE MPEAMETHOE COAECPKaHUE, 00SI3aTEILHOE
JUTSI M3YYCHHsI B paMKaX OTACIBHBIX Tpoduiiel, MmpeaycMaTpuBacT
pacripefielieHue W CTPYKTYpUpPOBAaHHME €ro Mo KjiaccaM, OCHOBHBIM
CoJieprKaTeNIbHBIM JIMHUSM/pa3fiesiaM Kypca;

e J1aT MpUMEPHOE pachpeaesicHue y4eOHOro BpeMeHHU, PEKOMEHAYEeMOro
JUTSI U3yYEHUS OTICIBHBIX TEM;

e TMpeIjaracT MNPUMEPHYIO TMOCIEI0BATEIbHOCTh H3yUYEHHs] Y4EOHOTO
MaTepHaa ¢ y9¢TOM JIOTUKH TIOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3CH;

e JaéT METOJUYECKYID MHTEPHpPETAMI0 LeJied W 3aJa4 U3y4YeHUs
npeaMeTa Ha YrIyOJE€HHOM YpOBHE C  Y4€TOM COBPEMEHHBIX
IPUOPUTETOB B CHCTEeME  CpelHero  oOlmero  oOpa3oBaHus,
coJlepKaTeIbHOM  XapaKTePUCTUKH  IUTAHHUPYEMBIX  PE3yJbTaTOB
OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON MPOTPAMMbI CPEHETO OOIIEro
oOpa3oBaHus (JJUYHOCTHBIX, METAIIPEAMETHBIX, TIPEIMETHBIX), a TAaKKe
C y4Y€TOM OCHOBHBIX BHJOB Y4YeOHO-IIO3HABATCIBHBIX JCHCTBUI
00y4aromierocsi o OCBOECHUIO COACpKaHUS MpeMeTa.

[To BceM Ha3BaHHBIM MO3UIUSM B MPOTPAMME MO XHUMHUH IPEIyCMOTpEHa
IPEEeMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TpenelaMd YCTAaHOBJICHHOW MPOrpaMMoOil 10 XUMHUU
o0s3aTeNbHON  (MHBApUAHTHOM)  COCTABIISIIONIEH  coAep)KaHusi  y4eOHOro
npenMera «XuUMHUS» OCTa€Tcs BO3MOXKHOCTH BbIOOpa €ro BapUaTUBHOU
COCTaBIIAIONICH, KOTOpas JIOJDKHA  OMNPEAeNsTbcsl B COOTBETCTBUU  C
HaIlpaBJIeHUEeM KOHKPETHOTO Mpoduist o0ydeHusI.

B cootBeTcTBUM ¢ KOHUenTyalbHbIMH TosoxeHusmu PI'OC COO o
HAa3HAYEHUU TIPEAMETOB 0a30BOr0 W yriayOJAEHHOTO YpPOBHEH B CHUCTEME
nuddepeHITMPOBAaHHOTO 00yUYEHHSI Ha YPOBHE CPEIHETO OO0IIero oopa3oBaHUS
XAMHSI Ha YpOBHE YIIIYOJIEHHOTO W3Yy4YeHHUs HalpaBieH Ha peaJu3alluio
MPEEMCTBEHHOCTH C TOCIEAYIONIMM OTalloM TIOJYyYEHUS XHMHUYECKOTO
oOpa3oBaHHsA B paMKax HU3YYCHHS CIHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XAMHYECKUX  JIUCHUIUIMH B By3aX W OpraHM3alUsX  CPEIHEro
nmpodecCHOHaILHOTO 00pa3oBaHMs. B 93ToM CBSI3M HW3ydeHHE IIpeaMeTa
«XuMUS» OPUESHTUPOBAHO MPEUMYIIECTBEHHO Ha PACHIMPEHHUE W YTiyOJieHue
TEOPETUYECKON M TPAKTUYECKON MOATOTOBKA OOYYAIOIIMXCS, BBIOPABIINX
ompenenéHapli  mpodwib 00ydeHHs, B TOM 4YHCIE€ C MEPCHEKTUBOU
MOCJICYIONIETO TONYYCHHS] XUMHYECKOTO O0pa3oBaHUS B OpraHU3AIUAX
npodeccuoHanbHoro oopazosanusi. Hapsny ¢ atum, B cBete TpedoBanuit ®I'OC



COO x mnaHupyembIM pe3ylibTaTaM OCBOCHUs (peaepaibHON 00pa30BaTEIbHOM
MporpaMMbl CpeAHEro oOIero oOpa3oBaHUs U3y4YeHUE MpeameTa «XUMU»
OpPUECHTHPOBAHO TAaKXK€ Ha pEHIeHUE 3a7a4 BOCIHUTAHUS U COIUAIBLHOTO
pa3BuTUA oOydaromuxcs, Ha (GOPMUPOBAHUE Y HUX OOIIEHHTEIUICKTYaIbHbBIX
YMEHHUH, YMEHUI palMoHAIM3aluu y4eOHOro TpyJa U 0000MEHHBIX CIIOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXIUCIUILIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.

CocrapisitoniuMu ~ TipeMeTa  «XHUMHUS» Ha ypPOBHE  YriayOJIEHHOTO
U3YUYEHUS SBISIOTCS YIIyOa€HHBIE Kypehl — « Opranudeckast xumus» u «O01mas
U Heopranudeckas xumusi». [Ipu ompenereHurd MOAXOIOB K OTOOpPY H
CTPYKTYPHOW OpTaHHU3allMU COACPKAHUS dTUX KYPCOB B MPOrpamMme Mo XUMUU
3a ocHoBy mpuHATHl noyioxkeHus GI'OC COO o pazmuuusx 0a3oBOro
yriay0iaEéHHOrO YPOBHEN U3YUEHHS MPEeIMETA.

OcHoBY copaepxkanusi kypcoB «Opranuueckas xuMusi» u «OOmas u
HEOpraHuyYecKass XUMHS» COCTaBJISIET COBOKYIMHOCTH MPEAMETHBIX 3HAHUU H
YMEHUM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3y4CHUS IpeaMeTa. JTa cucreMa
3HAaHMM TOJIy4aeT OINpeAeIEHHOE TEOPETHYECKOEe JOIMOJHEHHE, MO3BOJIAIONICEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINA O00BEM (HaKTOJIOTHIECKOTO
matepuana. Tak, Ha yriayOn€HHOM YpPOBHE HM3YYEHHS NpeaMera obecriedeHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEJNHYEHUS] OO0BbEMa 3HAHUUA O XUMHUYECKHUX
AJIEMEHTAaX U CBOMCTBAX UX COCIMHEHUN Ha OCHOBE PACIIUPEHUS U YIiyOJieHus
NpEeJICTaBIICHUH O CTPOCHUH BEUIECTBA, XUMUYECKOM CBA3U U 3aKOHOMEPHOCTAX
NPOTEKaHMs] PEeaKIMil, pacCMaTpUBAaEMbIX C TOYKM 3pPEHHUS XHMHUUYECKOU
KWUHETUKH U TEPMOJMHAMHKHU. M3ydeHue MepUoJUYECKOro 3aKoHa U
[lepuonuyeckoit  cucTeMbl  XMMHUYECKMX  DJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXaHMYECKHUX TMPEJCTABICHUSIX O CTPOCHUU aToMa.
XuMHYECKasi CBSA3b OOBSICHICTCS C TOUKH 3PEHHUS DHEPreTHUECKUX M3MEHEHUM
npu €€ 00pa30BaHUU U Pa3pYILICHUH, a TAKKE C TOUKU 3PEHUS] MEXaHU3MOB €€
oOpa3zoBanusa. M3ydeHue TUIIOB peakmuii AOMONHSETCS (HOPMHUPOBAHUEM
MPEACTABIECHUN 00 3JIEKTPOXUMHUUYECKUX Mpolieccax U JIEKTPOJIU3E PacIuiaBOB
U PAcCTBOPOB BelIeCTB. B Kypce OpraHM4eckod XHMHUU TpPH PACCMOTPEHUU
PEaKIIMOHHON CIMOCOOHOCTHM COEIMHEHUN yJensiercss 0co00€ BHUMAHUE
BOIIpocaM 00 DJJIEKTPOHHBIX d(ddeKkTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.

Ocoboe 3HaueHWEe WMEET TO, 4YTO Ha COJEpKAHUE KYpPCOB XHUMHUU
yrayOn€HHOTO YpOBHS W3Y4YEHUS ISl KJIACCOB OMNPEACIEHHOTO MPOQuIIs
(rmaBHBIM 00pa3oM Ha WX CTPYKTYpY M XapakTep IOTOJHEHWH K oOmen
CUCTEME MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BJIMSHUE CMEKHbIC MTpeAMEThI. Tak,
HarpuMep, B COAEPKAHUU TMpeAMeTa sl KIACCOB XHUMHKO-(HU3UUYECKOTO



npoduiia Oosbloe 3HaUeHHE OyAYT UMETh AJIEMEHTBl y4eOHOro mMaTepuana o
oOmel xumuu. [lpy M3yueHuu npeaMera B JAHHOM Ciydae aKLIEHT Oyner
CAellaH Ha OOIIHOCTh METOJOB IO3HAaHHS, OOLUIHOCTh 3aKOHOB U TEOpHUHl B
XUMHHU U B (PU3MKE: aTOMHO-MOJIEKYJIsipHasi Teopus (MOJIEKYJsIpHAsl TEOpHUs B
(¢u3MKe), 3aKOHBI COXpPAHEHUsI MAacChl M HHEPrUH, 3aKOHBl TEPMOIUHAMUKH,
ANEKTPOJIN3A, MIPEACTABIECHNS O CTPOCHUU BEILIECTB U APYIOE.

B 10 e Bpems B coaepKaHuUM MpeaMera sl KJIACCOB XHMHMKO-
O6uonornyeckoro nmpoduiis 0oNbIINKA yAeabHbINA BeC Oye€T UMETh OpraHuyecKas
xumusi. B 3TOM ciydae mpefocTaBiseTcss BO3MOXKHOCTh Juisl  Oojee
OOCTOSITENIBHOTO  PAaCCMOTPEHHS] XUMHUYECKOM OpraHu3alMh KJIETKH Kak
OMOJOTMYECKON CHCTEMBbl, B COCTaB KOTOPOW BXOJST, K MpUMEpY, TakKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JMIUJbI, OCJIKH, YTIeBOJbl, HYKICHHOBBIC
KHUCJIOTHI U Apyrue. [Ipu 3TOM 3HaHUSA O COCTAaBE M CBOMCTBAaX MpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEUIECTB CIIY’KAT OCHOBOM ISl U3Yy4YEHUs
CYLTHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHHUs], TUILEBAPEHUS.

B mnnane QopmupoBaHHS OCHOB HAy4YHOT'O MHPOBO33PEHHUS, OCBOCHUS
OOIlIEHAYYHBIX METOJOB IIO3HAHUS U OIbITA MPAKTHYECKOTO0 MPUMECHEHUS
HAy4YHBIX 3HAHUN HU3Y4YEHUE TMpeaAMeTa «XHUMHUs» Ha YriyOoJEHHOM YpOBHE
OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C YUCOHBIMU MPEAMETAMH, BXOASIINMH B
COCTaB  MpeAMETHbIX  obnactelt  «EcTecTBeHHO-HayuHbIE  MPEAMETHIY,
«MatemaTtuka u uHpopMaTuka» u «PyCcCKUi SI3BIK B IUTEPATYPay.

[Tpu m3ydyenun yueOHOro mpenMera «XUMHsD Ha YriyOJIEHHOM YpOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOTO M CpEIHEro oOmiero ooOpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajaueil  IMEpPBOCTCIICHHOW 3HAYUMOCTHU  SIBIISETCS
dbopMupoBaHHE OCHOB HayKM XHMHH Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUSA, TMPAKTUYECKOW [JEATEIbHOCTH YeJIOBE€Ka M OJHOr0 W3
KOMIIOHEHTOB MHUPOBON KyJbTYyphl. PemieHue 3Tod 3agaun Ha yriayOJE€HHOM
YPOBHE M3YUYEHHS MPEIMETA IIPEAINOIIAaracT peain3auio TAKUX LeeH, Kak:

e (opmupoBaHHMe TpPENCTABICHUN: O MaTEepUATHLHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABA€MOCTH SBIIEHUW NPUPOABI, O MECTE
XUMHM B CHUCTEME €CTECTBCHHBIX HAayK M €€ BeAylled poiu B
o0ecreyeHnn YCTOWYMBOTO pPAa3BUTHUSl UEJIOBEYECTBA: B PEIICHUU
mpoOJIeM PKOJIOTHYSCKOM, YHEPreTHUYCCKON W THUIIEBON 0€30MacHOCTH,
B Pa3BUTHUU MEAUIMHBI, CO3JIaHUU HOBBIX MAaTEpPUATIOB, HOBBIX
HMCTOYHHUKOB SHEPIUH, B o0OecrneueHnu pPalMOHAIBHOIO
MPUPOAOIIONB30BaHUs, B (DOPMUPOBAHUM MHUPOBO33PEHUS M 0OIIeH
KyJbTypbl U€JOBEKa, a TaKXKe JKOJOrM4ecKh OOOCHOBAHHOIO
OTHOILIEHHUSI K CBOEMY 310POBBIO M IIPUPOIHOU CpENE;



OCBOCHHE CHCTEMBlI 3HAaHMH, JI€XKAILIMX B OCHOBE XHUMHUYCCKOM
COCTAaBJISIOIICH €CTECTBEHHO-HAy4YHOU KapTUHBI MHUpa:
dbyHIaMEHTaIbHbIX MOHATHH, 3aKOHOB U TEOPHUM XUMUU, COBPEMEHHBIX
IIPEJICTABIIEHUN O CTPOCHUU BEIIECTBA HA PA3HbIX YPOBHAX — ATOMHOM,
MOHHO-MOJICKYJIIPHOM, HAJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX PEAKLIUAM, O
XUMUYECKOM paBHOBECHHU, PAcTBOpax M JHUCIEPCHBIX CUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMHUUECKOTO MPOU3BOJICTBA;
dopmupoBaHue y  oOydYaromuUXCs  OCO3HAHHOTO  TMOHHUMAHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU JJIs1 OOBSICHEHUS
KITFOUEBBIX HJICH W MPOOJEeM COBPEMEHHOW XUMUH, JJIsi OOBICHEHUS U
MPOTHO3UPOBAHUS  SBJIICHWM, HMMEIOIIUX  €CTECTBEHHO-HAYYHYIO
IPUPOJy; TPAMOTHOTO pelieHus NTPoOJeM, CBS3aHHBIX C XUMUEH,
IIPOTHO3UPOBAHUS, AaHAIM3a M OLEHKU C IO3ULIHH DKOJIOTHYECKOU
0€30MacHOCTH  TOCJEACTBUNA  OBITOBOM M TPOU3BOACTBEHHOMU
NESITEIBHOCTA YEJIOBEKA, CBA3aHHOW C XUMHYECKHMM ITPOU3BOJICTBOM,
UCITOJIb30BaHUEM U TTepepabOTKOM BEIECTB;

yrayOJIeHHe TPEeJCTAaBICHUH O HAyYHBIX METOJax IIO3HAHUS,
HEOOXOAUMBIX JJIsI TIPUOOPETeHHUs] YMEHUM OPUEHTHPOBATHCS B MHPE
BEIIECTB M OOBICHECHHS XMMHYECKUX SBJICHHH, HMEIOIIMX MECTO B
IIPUPO/IE, B MPAKTUYECKOM JIEATEIIBHOCTH U MOBCEIHEBHOMN KU3HMU.

B nnane peain3daliun IICPBOOUCPCAHBIX BOCIIMTATCIBHBIX H PAa3BHBANOIINX

(GYHKIUH 1EJIOCTHOM CUCTEMBI CpeHero o0iero o0pa3oBaHus MPU U3y4YEeHUU

npenMera «XUMHUS» Ha yriayOJEHHOM YpOBHE OCOOYI0 aKTyaJlbHOCTb
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

BOCIIUTAaHUE YOCKIAEHHOCTH B ITO3HABAEMOCTH SIBICHUW TPUPOJIHI,
yBOXEHHUS K TMPOIECCY TBOPYECTBA B 00JIACTH TEOPETHYECKUX U
NIPUKJIATHBIX UCCIEIOBAHUN B XUMUH, (DOPMUPOBAHHE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYECHHIO W TIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIIMUTAHUIO HAa  OCHOBE  YCBOCHUS
00111eUEeJIOBEYECKUX [ICHHOCTEH;

pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYalbHBIX U
TBOPUYECKHX CIOCOOHOCTEH oOydaronuxcs, (GopMUpPOBaHHWE y HHUX
CO3HATEJIIBHOTO OTHOMICHUS K CaMOOOpa30BaHWIO W HEMPEPHIBHOMY
0o0pa30BaHMIO KaK yYCIOBHIO YCIEMHONW Mpo(ecCHOHANIbHOW U
OOIIECTBEHHOM NEeITeTbHOCTH, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO M IOTPEOHOCTH B 3I0POBOM 00pa3e KU3HWU;



e (opmMupoBaHHEe YMEHHI W HaBHIKOB Pa3yMHOTO MPHUPOIOIOIL30BaAHHUS,
pa3BUTHE  JKOJIOTHUYECKOW  KYJIBTYphl, TNPUOOpPETEHUE  OMBITA
00111€CTBEHHO-TI0JIE3HOM IKOJIOTUUECKOM eI TETLHOCTH.

OOmiee 4YKWCIIO 4YacoB, NPEIYCMOTPEHHBIX JUIA M3YYCHHS XHUMHU Ha
yriay0JIeHHOM ypOBHE cpelHero oluiero odpa3zoBanusi, cocrapisier 204 yacos:
B 10 xmacce — 102 gaca (3 gaca B Hemento), B 11 kmacce — 102 gaca (3 yaca B
HEJICITIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer u 3HaYeHWE OPraHUYECKOW XUMWH, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeAMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa Yriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUSI. BaJleHTHBIE BO3MOXHOCTH aToMa yriepoaa. XUMHUYecKas CBS3b B
OpraHMYecKUX COEAMHEHMSIX. Tumbl THOpUIM3ALMM ATOMHBIX OpOUTanen
yriaepoaa. MexaHnuaMbl 00pa3oBaHMsS KOBaJEHTHOW CBs3M (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). TUIBI TIEpEeKpbIBAHUS aTOMHBIX OpOUTANIeH, G- U T-
cBs3u. OnuHapHasi, [BOMHAasg W TpoitHas cBsi3b. CrnocoObl pa3pbiBa CBs3eil B
MOJIEKyJlaX OpraHuyeckux BemecTB. I[loHATHE O CBOOOJHOM pajauKaie,
Hykjeodue u anekTpodure.

Teopust cTpoeHusi opraHudeckux coeauHenuii A.M. byrtiepoBa u
COBPEMEHHBIE MPEJACTABICHUS O CTPYKTypEe MOJIEKYJl. 3HA4€HUE TEOpUHU
CTPOCHHSI OPraHMYECKHUX COEOUHEHHU. MOoNeKylsipHble W CTPYKTYpHbIE
dopmynbl.  CTpykTypHble GOpMYNBl  pa3iUYHBIX  BHUJAOB: pa3BEPHYTas,
COKpaul€éHHas, ckenetHas. M3omepus. Buael wu3omepum: CTpyKTypHas,
NPOCTPAHCTBEHHAs. OJEKTPOHHBIE 3(PGEKThl B MOJEKylIaX OpPraHMYeCKHX
coeTMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kiaccuukanuu opraHudeckux BemiecTB. [loHsTHE O
(G yHKIIMOHAIBHOM rpymIie. ['omomorwus. ['omomornueckue PAIBI.
Cucrematnyeckass HoMmeHKiarypa opranudeckux coeauHenuii (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OT/IEJIbHBIX MPEICTABUTENCH.

OcobeHHoCcTH U KIaccupUKAIMS OPTaHUYECKUX peaknuii. OKUCIUTETHHO-
BOCCTAHOBUTEIILHBIE PEAKIIUHA B OPraHUYECKOU XUMUHU.

OKCHEpUMEHTAIBHBIE METOJbl HM3Y4YEHUS BEIIECTB M HMX NPEBpPaLICHUI:
O3HAaKOMJIEHME ¢ OOpa3llaMHM OpPraHMYEeCKHX BEIIECTB W MaTepHajlaMd Ha HX
OCHOBE, OMBITHI 110 MPEBPALICHUIO OPTAHUYECKUX BEIIECTB IIPU HArpEeBaHUU
(nnaBneHue, oOyriMBaHUE W TOPEHHUE), KOHCTPYMPOBAHUE MOJEIEH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['oMonorudeckuii psj ankaHoB, o0mas GopMyia, HOMEHKIIATypa
U U30MepUs. DINEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI aJIKAHOB,



Sp’-ruOpuan3amUs aTOMHBIX OpOUTalnell yriuepoaa, o-cBa3zb. dusmueckue
CBOMCTBA AJIKAHOB.

XUMHUYECKUE CBOMCTBA allKaHOB: PEAKIMHU 3aMENICHUs, HU30Mepu3allui,
JNETUAPUPOBAHMS, IIMKIU3AINH, IUPOJIN3a, KPEKUHTa, TopeHus. [IpeacraBnenue
0 MEXaHU3ME PeaKIui paguKalIbHOTO 3aMEIICHUSI.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. OOmas  ¢opmyna, HOMEHKIATypa U  HU30MEpHUS.
OCOOEHHOCTH CTPOEHUS M XUMHUYECKHX CBOMCTB MajbiX (LMKJIOMPOIaH,
MUKJIOOYyTaH) U OOBIYHBIX (IMKJIOTIGHTAH, IMKJIOTEKCaH) IMKIOATKAHOB.
Cnioco0ObI MOTy4YeHUs! U IPUMEHEHHE ITUKII0ATKaHOB.

Ankensl. ['oMmonoruueckuid  psii  ajdkeHoB, oOmas  ¢gopmyra,
HOMEHKJIATypa. OJEKTPOHHOE H TMPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJI
AJIKEHOB, SP>-TMOPHAM3ALUS ATOMHBIX OpOMTalel yriuepoja, G- M T-CBSA3H.
CrpyktypHas u TreoMeTrpuueckas (IHC-TpaHc-) wu3oMmepus. Dusnyeckue
CBOMCTBA aJKEHOB. XHWMHMUYECKHE CBOMCTBA: pEAKIMH NPUCOCTUHEHUS,
3aMeINIeHUs B 0-TI0JI0KEHUE TIPU JBOMHOM CBSI3U, MOJIUMEPU3AIUN U OKUCIICHHUS.
[IpaBmiio MapkoBHukoBa. KayecTBEeHHBIE pEakUUMUM Ha JIBOWHYH) CBS3b.
Cnioco0ObI OJTy4eHHUsT ¥ TPUMECHEHHUE aJTKEHOB.

AJIKaJIMEHBI. Knaccuduxanus aJKaJIMeHOB (conpsiKEHHBIE,
U30JIUPOBAHHbIE, Kymyauposanusie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS H
XUMHUYECKHX CBOMCTB CONPSKEHHBIX AuUeHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tomumepuzamus conpspkEHHBIX TUeHOB. CrocOObI MOMYyYEeHUS M MPUMEHEHUE
aJIKaIUCHOB.

Ankuabl.  ['omomormyeckuii  psj  ajdkuHOB, oOmas  dopmyra,
HOMEHKJIATypa M HM30MEpHs. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJI ~ QJIKHHOB, SP-THOpHAM3alMs aTOMHBIX OpOuTajed  yriepoja.
@OU3UYECKUE  CBOWCTBA  QJIKMHOB. XHMHUYECKHME  CBOWMCTBA:  pPEaKIHUU
MPUCOEANHEHUS, AUMEpPU3AlMM W TPUMEpHU3AlUHU, OKHCIeHUs. KucinoTHbie
CBOWCTBAa QJIKMHOB, MMEIOIIMX KOHUEBYIO TPOWHYIO CBf3b. KadecTBEeHHBbIE
peakiuu Ha TPOUHYIO CBsi3b. CIOCOOBI MOJIYYCHHS M IPUMEHEHHE aJIKHHOB.

ApomaTuyeckue yriieBoJIOopobl (apeHbl). ['oMonornyeckuil psii apeHos,
obmass  ¢opMyna, HOMEHKJIATypa H  H30MEpHUS.  ODJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKYNbl OeH3ona. dusndyeckne CBOWCTBA
apeHoB. XMMHUYECKUE CBOKMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKIUU 3aMEUIECHUS
B OCH30JIbHOM KOJIBIIE W YTIIEBOJAOPOJTHOM pajuKale, peakiuy MPUCOeTHHCHHSI,
OKHCJICHHE ToMoJioroB OeHn3ona. IIpeacraBinenne o0 OpPUEHTUPYIOIIEM
JNEUCTBUM 3aMeCTUTENIeH B OEH30JbHOM KOJIBbIIE HA MIPUMEPE aJKWIbHBIX
paguKalioB, KapOOKCUIIBHOU, THAPOKCHIIBHOM, aMUHO- U HUTPOTPYMIIbl, aTOMOB



rajioreHoB. OCOOEHHOCTM XMMHMUYECKHUX CBOWCTB crtupoja. llomumepuzanus
ctuposna. CnocoObl MOTyYEHUS! U IPUMEHEHUE apOMAaTUUYECKUX YIIIEBOJIOPOIOB.

[Ipuponneiii  ra3. IlomytHeie HedTsaHble Ta3pl. Heptp u €€
npoucxoxjaeHue. KameHHbId yroinb M OpoAyKThl ero mnepepadoTku. CrocoObl
nepepaboTku HePTHU: MeperoHka, KPEeKUHT (TEPMUUYECKUM, KaTATUTHUYECKUM),
pudopmunr, nuponus. IIpoaykrsl nepepaOoTku HedTH, UX NPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEX]Yy Pa3IMUHBIMU KJIACCAMU YTJIEBOI0POIOB.

DNEeKTPOHHOE CTPOCHUE TaJOreHIPOU3BOAHBIX YIIIEBOJOPOAOB. Peakiuu
3aMeIleHHs] TrajoreHa Ha THAPOKCOTpYyNNy, HUTPOIrpyIIy, UHAHOTPYIIY,
amuHorpymmy. JleficTBue Ha TrajaoreHnpoU3BOJHBIE BOAHOTO M CHUPTOBOIO
pacTBopa MmENoUn. B3anMoaencTBrue IUTrajgoreHaJIKaHOB ¢ MAarHUEM U LIMHKOM.
[lonsiTve 0  MeTaUIOOpraHMYEecKWX  coeluHeHusx.  Mcmonb3oBaHue
raJIOTeHNPOU3BOIHBIX YTJIEBOJAOPOJIOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpraHUYECKUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/bl M3Y4YEHHUS BEIIECTB M MX MpPEeBpalleHUIN:
u3ydeHrue  (U3MYECKUX  CBOMCTB  YIJIEBOJOPOAOB  (pacTBOPUMOCTH),
KayeCTBEHHBIX PEAKIMH YTIIEBOIOPOIOB PA3IMYHBIX KJIacCOB (0OeCIBeUMBaHUE
OpOMHOI WJIM MOAHOW BOJBI, pACTBOpA MEepMaHTraHaTa Kajus, B3aUMOJIEHCTBUE
aleTWJIeHa C aMMHUayHbIM pacTBopoM okcuua cepedpa(l)), kadecTBeHHOE
oOHapy’KeHHEe yriepojia U BOAOPOJAa B OPTraHMYECKUX BEIIEeCTBAaX, MOJydYEHUE
ATUJIEHA M U3YYEHHE €ro CBOMCTB, O3HAKOMJIEHHE C KoJulekiusimMu «Hed1b» u
«Yromb», ¢ oOpa3llaMH IJIacCTMAacC, KAay4yKOB W pPE3WHBI, MOJICIMPOBAHUE
MOJIEKYJI YIJIEBOJOPOJAOB U TAIION€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kuciopoaconepskamue opranudecKue coeJMHEHHU.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYN (Ha HpuUMepe
MeTaHoJIa W 3TaHoja). ['omonormyeckuid psja, obmas Qopmyna, u3oMepwus,
HOMEHKJaTypa # kiaccupukamus. Du3Mveckue CBOWCTBA MPEAENIbHBIX
OJTHOATOMHBIX CIIUPTOB. BOIOpOJHBIE CBS3M MEXIY MOJIEKYJaMU CIUPTOB.
XVMMHYECKHE CBOMCTBA: pPEaKUUM 3aMELIEHUs, JAETUApaTallM, OKHCIICHMS,
B3aUMOJIECTBHE C OPraHMYECKMMH M HEOPraHWYECKUMH  KHCIOTAMH.
KauecTBeHHass peakuusi Ha OJHOATOMHBIE CIHUPTHL. JleWcTBUME »BTaHONA U
METaHOJIa Ha OpraHu3sM 4einoBeka. (CnocoObl MNOJy4YeHUsS W NPHUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

ITpocTeie 3¢gupsl, HOMEeHKIaTypa U n3oMepus. OcCOOCHHOCTH (HHU3UICCKHUX
Y XUMHYECKUX CBOMCTB.

MHOroatoMHble CHUPTHI — 3TUICHIIUKOIb U rulepuH. dusnyeckue u
XMMHYECKUE  CBOMCTBA:  pEakUMM  3aMELIEHUs, B3aUMOJEWUCTBHE  C



OpPTaHUYECKUMHU U HEOPraHWYECKUMH KHCIOTaMH, KAa4eCTBEHHAs PEaKIs Ha
MHOTOATOMHBIE  crupThl.  llpenctaBieHne 0  MeEXaHW3ME  peakUui
HyKJIeopmibHOrO 3aMmeiieHud. JleiicTBue Ha opraHu3M yenoBeka. CrocoObl
MOJTyYeHUS] M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTtpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
0eH30bHOTO sipa. Pusznueckue cporictBa perona. OcoOEHHOCTH XUMHYECKUX
cBoiicTB (eHona. KauecTBeHHble peakuuu Ha (eHon. ToxkcuyHOCTh (eHona.
Crnioco0b!I osryueHus ¥ npuMeHeHue penona. @enonpopManbaeruaHas CMoa.

KapOoHunbpHbIE COEMWHEHUS — aibJACTHUABl U KETOHBL. OJEKTPOHHOE
CTpOCHHE KapOOHWIBHON Tpynmbl. ['OMolorHYecKue psabl ambACTHAOB H
KeTOHOB, o0miast Gopmyna, nzomepusi 1 HoMeHkIarypa. duznyeckue cBoiicTBa
QIBJICTUIOB U KETOHOB. XHWMHUYECKHE CBOICTBA ajbJCTHAOB M KETOHOB:
peakuu npucoequHeHus. OKUCIEHUE ambICTHIOB, KAUSCTBCHHBIC PEaKIUy Ha
anpaeruibl. CriocoObl MOTyYeHUs U IPUMEHEHUE aJIbJIETH/IOB i KETOHOB.

OnHOOCHOBHBIE —TpefenbHble KapOOHOBBIE KHCIOTHL. (OcobeHHOCTH
CTPOEHHUS MOJIEKYJl KapOOHOBBIX KHCJIOT. M3oMmepuss M HOMEHKJATypa.
®du3ndeckne CBOWCTBA OIHOOCHOBHBIX MPEACITBHBIX KapOOHOBBIX KHUCIIOT.
BonopoaHsie cBs3M MEXIy MOJIEKyJIaMH KapOOHOBBIX KHCJIOT. XHMHUYECKUE
CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peaklus dTepuuKaluy, peakiuy ¢ yyacTHEM
yIIIeBOJOPOIHOr0 paaukana. OcoOEHHOCTH CBOWCTB MYPAaBBUHOM KHCIIOTBHI.

[loHaTHE O TPOM3ZBOMHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX ddupax.
MHuoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOWCTB HENPENCTbHBIX U
apOMaTHYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIMX KapOOHOBBIX KHCIOT:
CTEapuHOBAasA, NAJIbMUTHHOBAS, OJIEUHOBAS, JIUHO/IEEAs, TUHONEHOBAs KUCIOTHI.
Crioco0bI OJTy4YeHUS U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxnbie 3¢upsl. ['omonorudyeckuit psia, obmas Gopmyia, U30Mepus U
HOMEHKJIaTypa. OU3NUECKUE U XUMHUYECKHE CBOWMCTBA: TMAPOJIM3 B KUCIOW U
IIEJIOYHOM CpeTIe.

Kupsl. Ctpoenue, puznueckre U XUMUIECKUE CBOMCTBA KUPOB: TUIPOIIU3
B KHCJIOW W 1menouHoit cpeae. OcoOCHHOCTH CBOMCTB JKHPOB, COACPIKAIIMX
OCTAaTKU HETPEIeNbHBIX )KUPHBIX KUCIOT. JKUpBI B IpUpoO/IE.

Mpbu14 KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6mrast xapaktepucTruka yriaeBoaoB. Kiaccudukarus yrieBogoB (MOHO-,
IU- W Tonucaxapuabl). MOHOcaxapubl: TIIOKO3a, (PYKTO3a, TalakTo3a,
pubo3a, aezokcupuOo3a. PU3NYECKHE CBOWCTBA W HAXOXKICHHE B TMPHUPOJIE.
dortocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUUMH C Y4YaCTHEM
CIIUPTOBBIX M QJIBbJACTHIAHOW TPYMI, COUPTOBOE W MOJOUYHOKHUCIOE OpOKEHHUE.



[IpumeneHne TIIIOKO3bI, €€ 3HAYEHUE B KUZHEACATEIbHOCTA OpraHU3Ma.
Jucaxapunpl: caxapo3a, MalbTO3a M JIAKTO3a. BoccTraHaBiIMBamouuye Hu
HEBOCCTaHABIMBAIOIIME aucaxapuasl. ['maponus nucaxapuno. Haxoxaenue B
npupoae M npumeHeHue. llonmucaxapuapl: Kpaxmani, TIIMKOT€H W UEJUII0JI03a.
CtpoeHne MakpoOMOJIEKYJ Kpaxmania, TJIMKOT€Ha M UeUIr0iio3bl. dusznueckue
CBOWMCTBA KpaxMajla M LEJUIIOJIO3bl. XHMMHUYECKUE CBOMCTBA Kpaxmaja:
TUAPOJIN3, KAYeCTBEHHAs peaklus ¢ HMOJAOM. XHMHUYECKHME CBOMCTBA
IEJUTIOJIO3Bl:  THAPOIN3, TMojydeHue dGupoB mewnono3bl. [lonarue o006
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCIEPUMEHTANBHBIE METObl HM3y4YEHHUS BEIIECTB M HUX MPEBPALLCHUN:
pacTBOPUMOCTh PA3JIUYHBIX CIHUPTOB B BOJIE, B3aUMOJCHUCTBHE 3TAHOJIA C
HAaTPUEM, OKHUCIICHUE ATHJIIOBOIO CIIUPTA B albJETHJ Ha PACKAIEHHOM MEIHOMN
IIPOBOJIOKE, OKHCJIEHHWE H3THJIOBOTO CIUPTA JAUXPOMATOM Kaiusi (BO3MOXKHO
UCITIOJIb30BaHUE BUCOMATEPHUAJIOB), KAYECTBCHHBIC PEaKIIMU Ha aJIbJICTUJIbI (C
ruapokcuiom  auammuHcepebpa(l) u  ruapoxcumom  menu(ll)), peaxuus
mmnepuHa ¢ ruapokcuaom  meau(ll), xuMudeckue CBOWCTBa pacTBOpa
YKCYCHOM KHUCJIOThI, B3aUMOJICICTBUE pACTBOpa TIJIIOKO3bl C THUIAPOKCHUIOM
meau(Il), B3aumoseiicTBue Kpaxmanaa ¢ MOJOM, PEIIEHHE SKCIEPUMEHTAIbHBIX
3amay o temaM «CrupTtel U QeHonbl», «KapOboHoBbie KuUCTOTHL. CIllOXKHBIE
3(upbI».

A3oTcoaep:Kalnue OpraHudecKue coeJMHeHHs.

AMUHBI — OpraHMyYeckue Npou3BOJHbIE ammuaka. Kriaccudukamms
aMUHOB: anu(paTUYECKUE U apPOMATUYECKHE, TEPBUYHBIC, BTOPUYHBIC U
Tpetuunbie. CTpoeHue MoJeKy, obmas ¢hopMyna, n3oMepusi, HOMEHKJIATypa U
dbu3uveckue CBOMCTBA. XHUMHUECKOE CBOWCTBA anu(aTHYECKUX aMHHOB:
OCHOBHBIE€ CBOMCTBA, AJIKWJIHPOBAHUE, B3aUMOJACHUCTBUE IIEPBUYHBIX AMUHOB C
azoTuctoi kucnoroi. Conu aJKuIaMMOHMUS.

AHWIMH — MpEeICTaBUTEIb AMUHOB apomaTudeckoro psga. CrpoeHue
aHWINHA. B3anMHOE BIWsSHME TpynI aroMOB B  MOJIEKYJIE aHWJIMHA.
Oco0OEHHOCTH XWMHUYECKUX CBOWCTB aHWIWHA. KayecTBEHHBIE peakluuud Ha
amwmH. CrnocoObl TONyYeHUs W TpPUMEHEHHEe anu(aTUYecKuX amMHuHOB.
[TonyueHnue aHwIMHA U3 HUTPOOEH3071a.

AmMuHokucnoTel. Homenknarypa u uzomepusi. OTieNbHbIE MPEICTaBUTENN
(-AMUHOKHUCIIOT: TJIMLIWH, ajnaHuH. Ouszndeckue CBOMCTBA aAMHHOKHCIOT.
XVWMHUYECKHE CBOWCTBA aAMWHOKHCIOT Kak aM(pOTEpHBIX OPraHMYECKUX
COCIMHEHUMN, peaklusl IMOJUKOHJIECHCAlMU, OOpa3oBaHWE NENTHUIHOW CBS3U.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CHHTE3 U THAPOJIU3 NENTHIOB.



benku xak npupoansie nonumepsl. [lepBuunasi, BTOpUYHAs U TpEeTHUUHAS
CTPYKTypa OenkoB. XUMHUECKHE CBOMCTBa OENKOB: THAPOJU3, JIEHATypalusi,
KAueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

DKCIEPUMEHTANBHBIE METOAbl W3Yy4YEHUS BEIIECTB M HUX MPEBPALLICHUN:
pacTBOpeHUE OCJIIKOB B BOJE, J€HATypalus OCJIKOB MPU HArpeBaHUU, LIBETHHIC
peakiuu Ha O€JlKH, peIIeHHe OHKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A3oTconmepxkalmie — opraHuyeckue — coeauHeHus» U «Pacno3naBanue
OPraHUYEeCKUX COCTUHECHU .

BbicokoMoJieKyJISIpHbIE COeTUHEHUS.

OCHOBHBIE TOHSITHSI XMMHUU  BBICOKOMOJIEKYJISIPHBIX  COEJUHECHUN:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJMMEPU3ALNH, CPEIHSS
MoJeKyJigpHass macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX
COEIMHEHUH — MOJTUMEPU3aLIS U TIOJUKOHICHCALIHSL.

[Tonmumepubie Matepuanbl. Ilmactmacchl (TOJUATUIICH, TOJMIPOIIHIICH,
MOJIMBUHUJIXJIOPU, TOJUCTUPOJI, TOJIUMETUIMETAKPUIAT, TOJMKAPOOHATHI,
noJimdTUIIeHTepeTanaT). Y Tunuzaius u nepepadoTKa IIacTUKa.

DJIacTOMEPBI:  HATypajbHBI  KaydyyK,  CHHTETHYECKHE  KaydyyKH
(6yTamreHoBBIN, XJIOPOIPEHOBBIN, N30MTPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJONOK, WIEPCTh, MIEIK), HCKYCCTBEHHBIE
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KApOH U JIABCaH).

[Tonumepsr CHEUHAITILHOTO Ha3HA4YEeHUs (Tecron, KeBJap,
AIIEKTPOINPOBOISAIIUE TTOIMMEPBI, OMOpa3iiaraeMble TOJUMMEPHI).

DKCIIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBPALICHUM:
O3HAaKOMJICHHME C oOpa3llaMH TMPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, KAay4dyKOB, pEIICHHE OSKCIEPUMEHTAIBHBIX 3aJady MO0 TeMe
«Pacrmo3HaBaHUeE IJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3anaumn.

Haxoxxnenue monekymsipHOW (HOpMyITbl OPraHHYECKOTO0 COSAMHEHHS TI0
MAacCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXO0XICHUE
MOJICKYJISAPHON (OPMYIIBI OPraHUYECKOrO0 COCIMHEHHS Mo Macce (00BEMY)
MPOAYKTOB CrOpaHusi, IO KOJMYECTBY BelllecTBa (Macce, 00bEMY) MPOIYKTOB
peakuyu W/WIM MCXOIHBIX BEIIECTB, YCTAHOBICHHWE CTPYKTYpPHOU (GOpPMYIIbI
OpPraHMYECKOTO BEIIECTBA Ha OCHOBE €T0 XMMHYECKUX CBOMCTB WIIU CITIOCOOOB
MOJY4YEHUsI, OINPEICIICHUE JOJIU BBIXOJA MPOAYKTAa PEAKUUHU OT TEOPETUYECKH
BO3MOXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzamusa MeXnpeaQMETHBIX CBSI3€M IIPU M3YUYEHUUM OPraHUYECKOU
xumud B 10 Kkjacce OCYIIECTBISAETCS 4Yepe3 MCIOJIb30BAHUE KakK OOIIMX



€CTECTBEHHO-HAYYHBIX MOHSATUH, TaK W TOHITHHA, TMPUHATHIX B OTACIBHBIX
MpEeIMETaxX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmuMe ecTeCTBEHHO-HAYYHbIE MOHSATHUS: SBJICHUE, HAay4yHbId (aKT,
TUIO0Te3a, TEOpHsl, 3aKOH, aHalW3, CUHTE3, Kiaccuukaius, HaOIoAcHHE,
HU3MEpPeHHE, IKCIIEPUMEHT, MOJIEITb, MOJICITUPOBAHHUE.

dusnka: wMaTepus, aToM, OJJICKTPOH, IPOTOH, HEHUTPOH, MOJICKYJIa,
DHEPreTUYCCKUN YPOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIICCTBA, (PU3MUCCKHUE BEIMYMHBI, CIUHUIIBI U3MEPECHHSI, CKOPOCTh, SHEPTHS,
Macca.

buonorusi: kierka, opraHusM, 3KocucTeMa, Ouocdepa, MeTab0IHU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIN M reTepoTPOMHBINA THIT TUTaHUS, OpOKCHHE,
doTOCHHTE3, IbIXaHWE, OCJKHW, YIJICBOJbI, JKUPBI, HYKJICHHOBBIC KHCIIOTBI,
(bepMeHTHI.

['eorpadusi: moye3HbIe NCKOITAEMBbIE, TOILIUBO.

TexHOMOrus: MHUIIEBbIC TPOIYKTHI, OCHOBBI PAIMOHAILHOTO IHUTAHUS,
MOTOIIIME CPEJICTBA, MATEPHAIIbI M3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KIJACC

OBIIIAS U HEOPTAHUYECKAS XUMUA

TeopeTnueckue 0CHOBbI XMMHUM.

AtoM. CocTaB aTOMHBIX flep. XHUMHUYECKUU »dyneMeHT. W30Tomsl.
CtpoeHue 2JIEeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UMCIIa. DHEPreTUYECKUE
YpPOBHU M TONYpOBHH. ATOoMHBIe opbOutanu. Kiaccudpukanus XUMHUECKUX
3JIEMEHTOB (s-, p-, d-, f-anemMenTsI). Pactipenenenue 371€KTPOHOB MO aTOMHBIM
opOuTAIAM. OJNEKTPOHHbIE KOH(PUTYpAllUd aTOMOB JJEMEHTOB TIEPBOTO—
4eTBEPTOrO MEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUU, DJIEKTPOHHBIC
KOH(MUTYypaliui HOHOB. DIEKTPOOTPHUIIATEIIHHOCTb.

[leppuonnuecknit 3axkoH u llepuonnueckas cHUCTEMa XUMHYECKHX
snementoB  J.M. Mengeneera. CBsi3b NEPUOJUYECKOTO  3aKOHA U
[lepronnyeckor CUCTEMBl XMMHUYECKHUX 3JIEMEHTOB C COBPEMEHHOM TEOpUEU
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHSI CBOMCTB XHMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB MO TPYyIIaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona J[.M. Menneneena.

XumMu4eckass CBA3b. BUIbl XMMHYECKOW CBA3U: KOBAJICHTHAs, MOHHAs,
MeTayundeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIA U
JOHOPHO-AKLENTOPHBIA.  DHepruss W JuuHAa  CBa3u.  [lomspHOCTS,



HAMpaBJICHHOCTh M HACBIIAEMOCTh KOBAJEHTHOW CBs3U. KpaTHble CBS3H.
Bonopoanas cBa3b. MexXMOIEKYIISpHbIEC B3aUMOACHCTBUA.

BaneHTHOCTh M BaJE€HTHBIE BO3MOKHOCTHM aTOMOB. CBS3b JJIEKTPOHHOMU
CTPYKTYpbl MOJIEKYJI C HMX TEOMETPUYECKMM CTPOCHHEM (Ha TMpUMEpe
COCIMHEHUI JIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBneHne O KOMIUIEKCHBIX coeIuHEHHsX. COCTaB KOMILIEKCHOIO
MOHA:  KOMIUIEKCOOOpa3oBaTellb,  JIMTAHABl.  3HAYEHHWE  KOMILIEKCHBIX
coenuHeHun. [IoHsATHE O KOOPAMHAIMOHHON XUMUU.

BemiectBa MOJEKYJApHOTO Y HEMOJEKYJISIPHOTO CTPOE€HUA. THIBI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonsTue o gucnepcHeix cucremax. Mictuaneie pactBopsl. [Ipeacrasienue
0 KOJUIOMJIHBIX pacTtBopax. CrocoObl BBIpaXKEHUs KOHIICHTPAIIMU PAaCTBOPOB:
MaccoBas JI0J1s1 BEIIECTBAa B pPacTBOpE, MOJIsipHAsl KOHLIeHTpalus. HackleHHbie
Y HEHACBIIIEHHbIC PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudpukanus W HOMEHKJIATypa  HEOPraHMYECKHUX  BEIECTB.
TpuBuanbHble Ha3BaHUS OTACIBHBIX MPEACTABUTEICH HEOPraHUYECKHUX
BEIIIECTB.

Knaccudukanuss  XUMUYECKHX  peakuuii B HEOPraHUYEeCKOW U
OpraHWYeCKOM XMMHUHU. 3aKOH COXPAaHEHHS MACChl BEIIECTB; 3aKOH COXPaHEHUS
U TPEBpAllleHUs] SHEPTUU MPU XUMHUYECKHX peakuusax. TemnoBeie 3¢ dexTs
XUMHUYECKUX peakuuil. TepMOXUMHUYECKUE YPABHEHUSI.

CkopocTh XMMHUYECKOM peakuuu, €€ 3aBUCUMOCTh OT Pa3JInYHbIX
¢dakropoB. ['oMorenHsie u reTeporeHHbie peakuuu. Karanus u kaTaiu3aTopsl.

O6patumble ¥ HeOOpaTHUMBbIC peakIuU. XHMHYECKOE paBHOBECHE.
Koncranra xumuueckoro paBHoBecus. DakToppl, BIMAIOIIKE HA IOJOXKEHUE
XUMHUYECKOIO PABHOBECUS: TEMIIEPATYpPA, IABICHUE U KOHLUECHTPALMU BEIIECTB,
ydyacTByromux B peakiuu. [Ipunnun Jle [Hlarense.

OnextponuTudeckas auccoruanusi. CUibHbIE W CIIA0bIe SJIEKTPOJIUTHI.
Crenens auccommanuu. Cpena BOJHBIX PAacTBOPOB: KUCJIOTHAsl, HEUTpaibHAas,
menoyHas. Bopopoansiii nokasarens (pH) pactBopa. I'maponu3 coneit.
Peakuuu noHHOTO OOMEHA.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu. (CTeneHb OKHUCIICHHUS.
Oxkucnutens W BoccTaHOBUTENb. [Ipoliecchl OKHUCIEHHMS] M BOCCTAHOBJICHUS.
Baxueiinmne OKMCIUTENN M BOCCTAaHOBHUTEIW. MeTod AJIEKTPOHHOrO OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUM:
pa3oKEeHUE MEPOKCHIA BOAOPOJA B MPUCYTCTBUU KaTAIM3aTOpPa, MOIECIU
KPUCTAJUTMYECKUX  PEHIETOK, MPOBEICHUE peaKuuid HOHHOTrO OOMeEHa,



OMPENICNICHUE CPEJIbl PACTBOPOB C MOMOIIBI0 UHANKATOPOB, U3YUEHUE BIUSHUS
pa3IUyHbIX (HAKTOPOB HA CKOPOCTh XUMHUYECKOM peakIMu U TMOJIOKECHHE
XUMUYECKOTO PaBHOBECHS.

Heopranuuyeckass XuMus.

[Tomoxxenne HemeraisioB B llepuoguyeckor CHUCTEME XUMHUYECKHX
sanementoB J[.M. MengeneeBa M OCOOEHHOCTH CTPOEHHUS HMX aTOMOB.
®dusnyeckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETaUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

Bonopon. Ilonydyenue, ¢puzndeckue U XUMUYECKHE CBOMCTBA: PEaKIUH C
MeTajulaMd ¥ HEMETa/UlaMH, BOCCTAHOBHUTEJILHBIC CBOWCTBA. [ UIPHUIBI.
TommuBHBIE 2JIEMEHTHI.

lNanorensr. Haxoxaenue B mpupoje, CriocoObl mojiydeHus1, puznueckue u
XUMHUYCCKHUEC CBOMCTBA. ["amoreHoBOAOPOIBI. Baxxneiiiue
KHUCIIOPOJICOAEPKAIIIE  COCIMHEHUS  TaJOTeHOB. JlaGopatopHble  H
IPOMBIIIJICHHBIE CITIOCOOBI MOJTyUeHHs TaIoreHoB. [I[puMeHeHne TaloreHoB U UX
COEIMHEHUMH.

Kucnopon, o30H. JlaGopaTtopHbie ¥ MPOMBIIIUICHHBIE CIIOCOOBI MOTYUYCHUS
kuciioposa. Pu3nueckue U XMMUYECKHE CBOMCTBA U IPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B MpHUpoie, CHOCOOBI MOJTy4YeHUs, (PU3MUYecKue Hu
xumuueckue cBoicTtBa. CepoBogopon, cyiabduasl. Oxcun cepri(IV), okcua
cepbl(VI). CepHucras u cepHasi KUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepbl U €€ COEIUHEHHUI.

Azor. HaxoxneHue B Mpupoje, CIOCOOBI MOJIydeHHs, (U3NYECKHEe U
XUMHUYECKHE CBOWCTBA. AMMMAaK, HUTpUIbL. OKcCHUIbl a3oTa. A30THCTas H
a30THas KHUCIOTHl W UX coiu. OCOOEHHOCTH CBOWCTB Aa30THOW KHCIIOTHI.
[IpumeHeHune a3oTa ¥ ero CoOeAuHEHUN. A30THBIE YA00pECHHUSI.

®docdop. Haxoxnenne B mpupoje, CrocoObl MOMydeHHS, (HU3NUSCKUE U
xumudeckue cBoiictBa. @ochunbr u dpochun. Oxcuasr Gochopa, dpocopHas
kucnota u e€ comu. [Ipumenenue docdopa u ero coegumnenuii. PochopHbie
ya00peHusl.

VYrinepon, HaxoXIeHWE B TpUpPOJAC. AJUIOTPONHBIE MOIUGDUKAIIH.
du3nueckue U XMMHYECKHE CBOWCTBAa MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yraepona(ll), okeua yrnepona(IV), yronbHas kucinoTa U e€
coiii. AKTUBHPOBAHHBIN yroiib, ancopouus. Dymnepensl, rpadeH, yriaepoaHbe
HaHOTPYOKku. [IpuMeHeHre NpOoCTHIX BEUIECTB, OOPa30BAHHBIX YTJIEPOAOM, H
€ro COCINHECHUM.



Kpemnuii. Haxoxaenue B mpupojie, CiocoObl MoiayyeHus, Gu3nyeckue u
xuMmudeckue cBoiictBa. Okcun kpemHus(IV), kpeMHueBast KUCI0Ta, CUITUKATHI.
[IpumeneHne KpeMHHsSI W €ro coeauHeHHi. CTEKI0, €ro MOJyYEeHHE, BHJbI
CTEKJIA.

[Tomoxenne wetaimioB B llepuognueckon cucteMe  XMMHUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHUSA BJEKTPOHHBIX O0O0JIOUEK aTOMOB
MetamioB. O6mme ¢puznueckre cBoicTBa MeTawioB. [IpumMeHeHne MeTamioB B
ObITy U TexHuke. CriiaBbl METaJIOB.

DNEeKTpOXUMUYECKUN psAl HampspkeHud MertamuioB. OOmme cnocoObl
NOJIyYEHUS METaJIJIOB: TUAPOMETAILTYPIHUs, MAPOMETAILTYPTHUS,
anekTpoMeramnyprus. [lonstue o koppo3uu MetaysioB. CrocoObl 3alIUThl OT
KOPpPO3HHU.

O6mas xapakrepuctuka metamuioB [A-rpymnmsl [lepuoguyeckoil cCucTeMbl
XUMUYECKUX 2JJIEMEHTOB. Hatpuit u kammii: mnonydeHue, (U3MYECKHE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCUHECHUM.

O6mmas xapakrepuctuka MetamuioB [IA-rpynmns [lepuonnueckoi cucTemsl
XUMUYECKUX JJIEMEHTOB. MarHuii W Kajbllui: ToJIydyeHue, (U3NYecKue Hu
XUMHUYECKHE CBOMCTBA, NMPUMEHEHUE MPOCTBIX BEIIECTB M HMX COEOUHEHHUIA.
XKécTkocTh BO/BI U CITOCOOKI €€ YCTpaHEeHHS.

ANOMUHUNA: TonydeHue, (Qu3Myeckue U XUMUYECKHE CBOWCTBA,
IpUMEHEHHE MPOCTOr0 BEIIECTBA W €ro CoelUHEeHU. AMMOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCUIA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6miass xapakTepucTHKa MeTauioB mnobouHbix mnoarpynm (b-rpymim)
IIeproanueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

®u3NYeCKUue U XUMHYECKHE CBOMCTBA XpoMa U ero coeauHeHul. OKCUab
u ruapokcuabl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl U quxpomaThl, UX
OKHCJIUTENBHBIE CBOMCTBA. [lonyueHne u npuMeHeHue Xpoma.

dusnyeckue M XMMHUYECKHE CBOMCTBA MapraHla U €ro COCIMHEHHUM.
Baxueitmue coenunenuss wmapranua(ll), wmapranna(IV), wmapranuna(VI) u
mapranua(VII). Ilepmanranat kanus, €ro OKUCIUTEIbHbIE CBOMCTBA.

dusnyeckue M XUMHYECKHE CBOMCTBA JKEJ€3a U €ro COCIMHEHHUM.
Oxkcuapl, ruapokcuasl u conu okenesa(ll) u xenmeza(lll). Ilomyuenue wu
MIPUMEHEHHE XKEJEe3a U €ro CIJIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeIU U €€ coeaquHeHnil. [lomyuenue
Y IPUMEHECHUE MEJIN U €€ COCINHEHUN.

Huek: momydenue, (Ppu3nUecKue W XHUMHYECKHE CBOHCTBA. AMdOTEpHBIC
CBOWCTBA OKCHUJA W THUAPOKCHAA IMHKA, THAPOKCOKOMIUIEKCHI LIMHKA.
[IpruMeHeHne NUHKA U €r0 COEIUHEHHUI.



OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHUs BEIIECTB M HUX MPEBpalCHUM:
M3yueHue o0pa3loB HEMETAUIOB, TOpeHHe cephl, hocdopa, xene3a, MarHus B
KUCIIOPOAE, W3YYECHUE KOJUICKIMU «MeTamibsl M CIjiaBbl», B3aUMOIECUCTBHUE
IIEJOYHBIX W IIEJTOYHO3EMENbHBIX METAUIOB C  BOJOM  (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA M Kejle3a C
pacTBOpaMu KHUCJIOT W IIeJIo4Yed, KaueCTBEHHBIE PEAKIIUU Ha HEOPraHUYECKUE
QHUOHBI, KAaTUOH BOJOPOJAa W KATHOHBI META/VIOB, B3aMMOJICUCTBUE
TUAPOKCUIOB AJIFOMUHMS M ITUHKA C pacTBOPAMM KHUCJIOT M IEJIOYEH, peleHune
AKCTIEPUMEHTATBHBIX 3a7a4 1Mo TeMaM «[ ajorensl», «Cepa U €€ COeTUHECHUS,
«A30T u Qochop ¥ ux coeauHEHUs», «MeTalibl TIABHBIX MOJATPYII,
«MeTayubl TOOOYHBIX MOATPYIII.

XUMUS U )KU3Hb.

Ponp xumum B oOecrmedYeHHH YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA.
[TonsiTHE ©0 HayyHBIX METOJAXx T[O3HAHUSI U METOJOJIOTHH HAyYHOTO
UCCIIC/IOBAHUS. Hayunsie TIPUHITUTIBI OpraHu3aIu XUMHUYECKOTO
mpou3BOCTBA. [IpOMBINIIEHHBIE CIOCOOBI TOJYYCHUSI BAXXHEUIIUX BEIIECTB
(Ha TpuMepe TPOW3BOJACTBA aMMHAKa, CEPHOM KHCIIOThI, METaHOJA).
[IpoMpbltiuieHHbIE CIIOCOOBI TMOJYYEHUS! METAJUIOB M CIIaBOB. XHMMHUYECKOE
3arpsA3HEHHUE OKPYXAIIIEel cpeabl U €ro mnocieAcTBusd. Poiab Xumuu B
obOecTieueHUN YHEPTETHUECKON OE301TaCHOCTH.

XuMHsi W 310pOBbe 4esnoBeka. JlekapcrBeHHble cpenctBa. [lpaBuia
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IpenaparoB. Poilb XUMUKM B pa3BUTUHU
MEIULINHBI.

XVMUS THIINA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKHU. Poib xumMuu B
oOecIieyeHN ! IMUIIEBON O€30IMaCHOCTH.

Kocmernueckue u mapdromepusie cpenctBa. beitoBas xumms. IlpaBuna
0e30macHOr0 WCMOJIb30BaHUS TMPENapaToB OBITOBOM XWMHHM B TOBCEIHEBHOU
AKU3ZHHU.

XUMHUSL B CTPOUTENBCTBE: BaKHEWIIHWE CTPOUTENIbHBIE MAaTepHAIIbI
(uemeHTt, 6eToH).

XuMusi B CEIbCKOM  Xo3siiicTBe. OpraHuyeckue W  MUHEpaJIbHbIE
ynoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHabl, KPaCKU, CTEKJIO0, KEpaMHUKa.
Marepuansl 11 anekTpoHukd. Hanotexnonorumu.

Pacuérnbie 3anaumn.

PacuéTei: Maccel BemecTBa wi 00bEMa Ta30B IO N3BECTHOMY KOJTHMYECTBY
BEIllECTBA, Macce WU 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMH, €CIIA OJHO W3



BEILLECTB MUMEET MPUMECH, Macchl (00bEMaA, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKkLuM, €CIM OJHO W3 BEILIECTB JaHO B BHUJAEC PACTBOpPA C OIPEHEIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM U MOJSPHOU
KOHIIEHTpALlMX BEIIECTBA B PAaCTBOPE, IOJM BBIXOAA IIPOAYKTA PEAKLUU OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanmss MeXNpeIMETHBIX CBsI3ed TMpU U3yyeHUU oOuieil u
HEOpraHnveckol xumuu B 11 Kmacce oCymIeCTBISETCS 4Yepe3 MCIOJIb30BaHUE
KaKk OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATHUN, TaK M TOHSITHH, MPUHATHIX B
OTZEJIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TMOHSTHUS: SBJIEHUE, Hay4yHbId (aKT,
TUMN0Te3a, TEOpHUs, 3aKOH, aHAIM3, CHHTE3, KJIacCHU(pUKaLUs, MEPUOIUYHOCTD,
Ha0JII0/IEHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJI€Ib, MOJICIMPOBAHHE.

®usuka: MaTepusi, MHKPOMHUDP, MaKpOMHp, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, WOH, H30TONbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, DJHEPreTUUYECKUU
yYpOBEHb, BEIECTBO, Tell0, OOBEM, arperarHoe COCTOSIHUE BEIEeCTBa,
UJCAIbHBIN Ta3, (U3MYECKHE BEJIMYUHBI, CJAUHMIIBI H3MEPEHHUS, CKOPOCTb,
JHEeprus, macca.

buonorusi: kierka, opraHusM, 3KocucTeMa, Ouocdepa, MeTaboIM3M,
MaKpO- ¥ MHUKPOJ3JIEMEHTHI, OCNKH, >KUPBI, YTIEBOAbI, HYKIEUHOBBIE KHCIIOTHI,
(dbepMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HBIE HCKOMAEMBbIE,
TOIUJIMBO, PECYPCHI.

TexHonorus: XUMHYECKAS IIPOMBILJIEHHOCTb, METAJUTYprus,
CTPOUTEJBHBIE MAaTEPHalbl, CEIbCKOXO3SUCTBEHHOE MPOU3BOJCTBO, NUIIEBAs
IPOMBIIIEHHOCTh,  (hapMalleBTUYECKasi IMPOMBIIUICHHOCTh, IPOU3BOJICTBO
KOCMETHUYECKHUX IPENapaToB, NMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESITEIBHOCTHBIM MOJAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS MpeAMeTa «XUMHSI» HA YPOBHE CPEAHETO
oOmrero oOpa3oBaHUs BBIJICJICHBI CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE
0OyJarolmUMHCST POCCUICKONW TpakAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHIO,  CAMOCTOSITEIBHOCTA W CAMOONPEACICHUIO;  HAJIUYHE
MOTHBallMM K OOYYEHHIO; TOTOBHOCTH M CIIOCOOHOCTh OOYYaroUIuXcs
PYKOBOJICTBOBAThCSl TMPUHATHIMH B OOIIECTBE TNpaBUJIaMU U  HOPMaMH
MOBEJICHUS; HAIMUKE TTPABOCO3HAHUS, YKOJIOTUUECKOU KYJIbTYPhI; CIOCOOHOCTD
CTaBUTH ICJIM ¥ CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YyJbTaThl OCBOCHUS TMpPEeAMETa «XHUMHS» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIILHON U TPAKTUYECKON JeATEIbHOCTU
oOy4Jaromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JIeATEIHbHOCTH.

JIN4HOCTHBIE pPE3YNbTaThl OCBOCHHS MpeaMeTra «XUMHUS» OTPAKAOT
c(hOpPMHPOBAHHOCTH OTBITA TMO3HABATEIBHON M MPAKTUYECKON IEATEIHHOCTU
oOy4aromuxcs B MPOIIeCcCe peanu3aiui 00pa3oBaTeIbHON NESITEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOro BOCIMTAHMS:

OCO3HAHMS  OOyYaIOIIMMHCS  CBOMX  KOHCTUTYIIHOHHBIX TpaB U
00s13aHHOCTEMH, YBAXKEHUS K 3aKOHY U MIPaBOMOPSAIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATENIBHOCTH NPHU CO3IaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX U MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTbI JPYTUX IPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU IEATEIIbHOCTH;

2) NaTPUMOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOWIEHHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEIHIO
OTEUYECTBEHHON XMMUH;

YBOXCHHS K MPOIIECCY TBOPUYECTBA B OOJACTH TEOPHH M MPAKTHYECKOTO
MPUIOKEHHUS] XUMHHU, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pe3yJbTar



JUINTENBHBIX HAOMIOJEHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX IOUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca W TMO3HABATEIBHBIX MOTHBOB B MOJYYEHUH M MOCIEAYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHXKCHHUSIX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIIEHUBATh CUTYyalldd, CBSI3aHHBIE C XUMUYECKUMH
SIBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBapHIIEH C
MO3UIIMM HPABCTBEHHBIX W TPABOBBIX HOPM H € YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

4) dopmMupoBaHusl KyJbTYPbI 310POBbS:

MOHUMAaHUsI IIEHHOCTEHW 370poBOro u 0Oe30macHOro o0pa3a JKU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOJIro/IcHUST TpaBmJI 0€30TMacHOTO OOpAIlleHHS C BEIIeCTBAaMU B OBITY,
NOBCETHEBHOM JKM3HU, B TPYAOBOU ESITENBHOCTH;

NOHUMAHUSI LEHHOCTH TMpPaBWJ WHIWBHAYAJbHOTO U KOJUIEKTUBHOTO
0e30macHOro0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOMUX 3J0POBBI0 M KU3HU
JIIOeH;

OCO3HAaHUS  MOCHEACTBUM W HENPUATHUS  BPEIHBIX  IMPUBBIUEK
(yrmoTpebeHus aqKoroJisi, HAPKOTHUKOB, KypeHHS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIEA0BATEIbCKOM
NEATENIbHOCTH, OOIIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W JpPYrux BHIAX
NEeATENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEIICHUH MPAKTUYECKUX 3a]1ad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO Kiiacca, IIKOJIbI);

UHTEpeca K MPaKTHUYECKOMY H3Yy4YEHHIO Mpodeccuil pa3auyHOro ponaa, B
TOM YHCJIE HA OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUHN M0 XUMUU;

YBaXEHUSI K TpyAy, JIOIAM Tpylda U pe3yiabTaram TpyIdOBOH
NEeATENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaJbHOM TpPaeKTOPUU
oOpa3oBaHus, Oynymied nmpodeccun W peaan3anud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB
1 MOTpeOHOCTEM 00I1IeCTBa;



6) 3K0JIOTMYeCKOTr0 BOCIIUTAHMS :

AKOJIOTUYECKHU 11e71eCO00pa3HOr0 OTHOIICHUSI K MPUPOAEC KaK UCTOUHHUKY
CYILIECTBOBAHHUS )KU3HU HA 3E€MJIE;

MOHUMaHUsI TJIO0AJTBFHOTO XapakTepa AKOJOTHUECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIbHON CpEIbl;

OCO3HAaHHUS HEOOXOJUMOCTH HMCIOJIb30BAaHUS JOCTYIKCHHN XUMHH JIJIs
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOTO HENPUSITUS JEWCTBUM, NTPUHOCSAIIUX BpPEa OKpYXKaroIIei
PUPOJTHON cpejie, YMEHUSI TPOTrHO3UPOBATH HEOJATONPUSTHBIC YKOJIOTUUECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATH UX;

HaJU4US  Pa3BUTOTO  DKOJOTMYECKOTO  MBIIUICHHS, OSKOJOTHYECKOM
KyJbTYpbI, OMNbITA JEATCIBHOCTH HKOJOTHYECKOW HAIPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMHU B TIO3HABATEJILHOM, KOMMYHUKATUBHOW U COITMATIBLHOM
pakTUKEe, CHOCOOHOCTH W YMEHHUS AaKTUBHO TMPOTHUBOCTOSATH WJICOJIOTHUU
xemo(poouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECCTBEHHOW MPAKTHKH;

MOHUMaHUs CHeIUUKA XUMHUU KaK HayKHW, OCO3HaHMs €€ poJih B
dbopMupPOBaHUY PAIMOHAIBLHOTO HAYYHOTO MBIIIUICHUS, CO3JaHUU IIEIOCTHOTO
IpeACTaBICHUS 00 OKpYKAIOIeM MUPE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKa, B
MO3HAHWM TIPUPOJHBIX 3aKOHOMEPHOCTEH W pPEIIeHWU MPOoOJIeM COXpaHEHUs
MPUPOJTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH [IJI1  COBPEMEHHOM
IUBWIM3AIMA: B €€ TYMaHUCTHUYECKOW HAIpaBICHHOCTH W BaXKHOM pOJU B
CO3JJaHUM HOBOW 0a3bl MaTepUaIbHON KYJIBTYpPHl, B PCIICHHH TJI00ATBHBIX
mpo0eM yCTOWYMBOTO Pa3BHUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTUIECKOM,
MUIIEBON W  OJKOJOTUYECKOM O0€30MacHOCTH, B Pa3BUTUU  MEIUIIMHBI,
o0ecTieYeHNH YCIOBUH YCIICIITHOTO TPY/Ia M SKOJOTHIECKH KOM(OPTHOHN KU3HU
Ka)kJ10T0 YICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTHU: TOHHUMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, HCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
KCTOJIb30BaTh TOJy4YaeMble 3HAHMS JJIl aHaiu3a M OOBSICHEHUS SBJICHUM
OKPYKAIOIIEro MUpa M MPOUCXOIAIIUX B HEM H3MEHEHUM, YMEHHS JenaTh
000CHOBaHHBIC 3aKJIIOYCHHUS Ha OCHOBE HAY4YHBIX (PAKTOB M HMCIOIIMXCS
JTAHHBIX C LEJIbIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelIeHus MpooIeM B peabHbIX )KU3HEHHBIX CUTYAITUAX;



MHTepeca K NO3HAHMIO, UCCIIeI0BATENIbCKON AeSITEFHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHUIO W
caM000pa30oBaHWI0, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWH 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMHU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSAM  Tpylda B pa3IuYHBIX  cdepax
npodeCCUOHANILHON JIEITEIIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE Ppe3yiabTaTbl OCBOCHUS MPOrpaMMbl IO XUMUHM Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMBbIE 71 (POPMHUPOBAHHUS  MHUPOBO33PEHUS  OOyYAIOIIUXCS
MEXKIUCIUTTMHAPHBIC (MeXTpeIMETHBIE) oO1ieHayYHbIe TTOHSTHS,
OTpaXKarIIue IEJOCTHOCTh HAyYHOW KApTUHBI MHUpa U CHEHU(PUKY METOJIOB
MO3HAHMS, KCIOJBb3YeMbIX B E€CTECTBEHHBIX Haykax (Marepus, BeIECTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAay4YHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJEeJOBaHWE, HAOJIOJCHUE, H3MEpPCHHE,
AKCIIEPUMEHT U JIPYTHE);

YHUBEpPCAIbHbIC yaeOHbIC JIEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHMKATUBHBIC,  PETyJATHBHBIE), oOecreunBamonme GopMUpPOBaAHUE
(G YHKIIMOHAIPHOM TPAMOTHOCTH Y COITMATLHON KOMIIETEHIIUU 00yYarOIINXCs;

CIIOCOOHOCTD oOyyJarommuxcs HCITOJIB30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  yYHUBEpPCAJIbHbBIC
ydeOHbIe JEHCTBUS B MIO3HABATEIILHOW U COIUAIBHON MPAKTHKE.

MeTtanpeaMeTHbIE Pe3yJbTaThl OTPA’KalOT OBJIAJICHHWE YHUBEPCAJIbHBIMU
y4eOHBIMH  TI03HABaTCJIbHBIMA, KOMMYHUKATUBHBIMH M  PETYJISITUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

1) 6a30Bble JJOrMUYecKHUe eCTBUSA:

CaMOCTOATENHHO  (opMynupoBaTh U  aKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENIH JESITEIbHOCTH, 3aJaBas IMApAMETPbl U KPUTEPUHU HX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C ITOCTaBICHHBIMHU
LEIIAMU;

VCIIOJIb30BAaTh NIPU OCBOCHUM 3HAHUM IMPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICIIATh XAPAKTEPHBIC MPU3HAKU MOHITUN U YCTAHABIUBATH UX B3aUMOCBS3b,



WCIIOIb30BaTh COOTBETCTBYIONINE MOHSATHUS 1JI OOBICHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(pUKAIMKA BEUIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY H3y4a€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCYyX JeHUS (MHIYKTUBHBIE, JCAYKTHUBHBIE, IIO
aQHAJIOTUH), BBISBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paccMaTPUBAEMBIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSATH B  MPOLIECCE  TMO3HAHMUS  MCIOJB3YEMbIE B  XUMUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, MPeoOpa3oBbIBATH  MOJICJIbHbBIC
NpeACTaBICHUS — XUMHUYECKHH 3HaK (CUMBOJ) DJJEMEHTa, XUMHUUYeCKas
dopmyna, ypaBHEHHUE XUMHYECKOHW pEaKIUU — TMPU PEIICHUH YUEOHBIX
MO3HABATEJILHBIX M MPAKTUYECKUX 3aJay, MPUMEHSITh Ha3BaHHBIE MOJICIbHbIC
MPEJCTABJICHUS JJISI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEILIECTB
U XUMUYECKUX PEaKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJE€Th OCHOBAMU METOJI0B HAYYHOIO MO3HAHMS BEUIECTB U XUMUUYECKUX
peaKiuu;

dopMynupoBaTh 1€MW 3aJayd  HUCCIEIOBAaHMS, HCIIOJIB30BaTh
MIOCTABJIEHHBIE U CAMOCTOSITENILHO C(HOPMYIUPOBAHHBIE BOMPOCHI B Ka4yeCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI A (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HABBIKAMHU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX JKCIIEPUMEHTOB, COBEPIIECHCTBOBATH YMEHHUS HAOIIONATh 3a
XOJIOM Tpollecca, CAMOCTOATENIIBHO IPOTHO3MPOBATH €ro  pe3yJbTar,
dbopmynupoBaTh O00OOIIEHUS U BBIBOJBI OTHOCUTENIBHO JTOCTOBEPHOCTHU
pEe3yIAbTAaTOB MCCIEIOBAaHUS, COCTABISITh OOOCHOBAHHBIA OTYET O MPOAECIAaHHOMN
pabore;

NprOOpPETaTh OMBIT YYCHHUYECKOM WCCIIENOBATEIbCKOH M TPOSKTHON
JESTEIBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Pa3IuYHBIX
METOJI0B O3HAHMUS.

3) padora ¢ uH(popMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HUCTOYHHMKAX WH(Mopmaruu (HayIHO-
MONYJISIpHAST JINTEpAaTypa XUMHUYECKOrO COJEpXkKaHUsA, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanu3upoBaTh HHPOPMAIUIO PA3TUYHBIX BUAOB U POpM



MIpE/ICTaBIICHNUS, KPpUTUYECKM  OLEHMBaTb €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEUYHBOCTb;

(opMyIHpOBaThH 3alPOCHl U NPUMEHSTh PAa3IMYHbIE METOIbI IPHU MOUCKE U
orOope HHpOpMalUU, HEOOXOAMMOW Jisi BBINOJHEHHUS Y4eOHBIX 3aaad
OIPENECIIEHHOTO TUTIA;

npUOOpPETaTh OMBIT MCIOIB30BaHUS MH(DPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSATEJILHO ~ BBIOMpATh ONTUMAJbHYI (GOpMY TMpe/CTaBICHUS
uHpopMaIK (CXEMBbI, FpapUKU, JUarpaMMbl, TAOTUIbI, PUCYHKH U IpyTHUE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpEACTBA Mpu padoTe ¢
XUMHYECKOW WH(pOpMaIMeil: NPUMEHATh MeXIpeaMeTHole ((pusnyeckue u
MaTeMaTUYeCKUe) 3HAKU M CHUMBOJBL,  GopMynbl,  aOOpeBUATYpBHI,
HOMEHKJIATYpYy;

HCITIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTH.

KomMmyHuKkaTHBHBIE YHUBepcaJIbHbIe yUeOHbIe 1eificTBUS:

3a1aBaTb BOIIPOCKHI 110 CYIICCTBY O6CY>K,I[3€MOﬁ TCMBI B XOJIC AHUajiora
U/ W AUCKYCCHH, BBICKA3bIBATh UJICH, (1)0pMy.HI/Ip0BaTL CBOHU IIPCHJIOKCHUA
OTHOCHUTCIBHO BBLIITOJIHCHU A HpGI[JIO)KCHHOﬁ 3aJa4u,

BBICTYIIATh C MPE3EHTALMEN PE3yJIbTAaTOB IT03HABATEILHON JESITEIBHOCTH,
IIOJIyYCHHBIX CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHUKAMU IIpU
BBIMIOJTHEHUM  XUMHUYECKOTO OJKCIEpPUMEHTa, MPaKTUYeCKOH paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3Yy4aeMbIX BEIIECTB, pea3allii yueOHOTO MPOEKTa,
u (GOpMyIHpPOBaTH BBIBOJBI IO pe3yJbTaTaM NPOBEAEHHBIX HCCIEIOBaHUN
MyTEM COTJIACOBAHUS MO3UIINI B X0€ 00CYKJIEHUS U 0OMEHa MHEHUSIMU.

PeryisiTuBHbIe YHUBepPCAJIbHbIE yUeOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IMO3HABATEIbHYIO
NEeATENbHOCTh, Ompenessas €€ Ueau W 3aJauyd, KOHTPOJIHUPOBATh U MO MeEpe
HEOOXOIMMOCTH KOPPEKTHUPOBATH TMpEIaraéMblii aJIrOpUTM JEHCTBUU TIPH
BBITIOJIHEHUN YYEOHBIX M HCCIIEIO0BATENbCKUX 3aJad, BBIOMpaTh Haubosee
3¢ PekTUBHBIN croco0 HUX pelieHusi ¢ y4ETOM MOJY4YEHUsT HOBBIX 3HAHUHI O
BEILIECTBAX U XUMUYECKUX PEAKIIUX;



OCYILIECTBISTH CAMOKOHTPOJb JESATEIHHOCTH HAa OCHOBE CaMOaHAIHM3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbHI

[IpenmeTHBIE pe3yibTaThl OCBOSHUS TPOTpaMMbl [0 XHMHH Ha
yriayoJIEHHOM YpOBHE Ha YpPOBHE CpEAHEro oOIero oopa3oBaHUS BKJIHOYAIOT
cnerupuyecKre s yaeOHOTo peaMeTa « XUMUs» HaydHbIC 3HAHHS, YMCHUS H
CIIOCOOBI JICHCTBHUI TT0 OCBOCHHIO, MHTEPIIPETAIIMHA M TTPEOOPA30BAHUIO 3HAHHA,
BUJIBI JICSITCIBHOCTH TI0 TIOJYYCHUIO HOBOTO 3HAHWS M MPUMCHCHUIO 3HAHWUW B
Pa3TUYHBIX YYCOHBIX CUTYAIHsIX, a TAK)KE B PCATbHBIX KU3HCHHBIX CUTYAIUAX,
CBSA3aHHBIX C XHMMHEH. B mporpamMme 1o XUMHH TPEAMETHBIC PE3YJIbTaTh
NPEICTABIICHBI 110 TOJaM U3YUICHHUS.

10 KITIACC

[IpenmeTHbIe pe3ynabTaThl OCBOEHUA Kypca «OpraHudeckass XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O MECTE U 3HAUYCHHH OPTaHUYECKOU
XMUMHH B CUCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00eCleYeHUH YCTOMUHNBOIO
Pa3BUTH YEJIOBEUECTBA B PEUICHUU MPOOIEM IKOJIOTHUYECKON, YIHEPreTHIECKOM
U THUIEBONM O€30MacCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX
MaTEpHUAaIOB, HOBBIX HMCTOYHHKOB JHEPruU, B OOECMEYEHUH palMOHAIBHOTO
IPUPOIOIIONIH30BaHUSA, B (DOPMUPOBAHUKM MHUPOBO33PEHUSA U OOIIEH KyIbTYphI
YelloBeKa, a TaKKe SKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpeJIE;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKIIKOYACT:
OCHOBOIIOJIAraloIINe TMOHATUS — XUMHUYECKHH SJEMEHT, aToM, SApO H
ANIEKTPOHHAs OO0O0JIOYKAa aroma, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHHS aToMa, THOpHIW3aIusl aTOMHBIX OpOWTanei, WOH,
MOJIEKYJIa, BaJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIEHb OKHUCJICHHS,
XUMUYECKasi CBA3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIA OOBEM, YriaepoHbIN
ckeneT, (yHKIMOHAIBHAS TPYINa, pagukal, CTPYKTYpHbIE (OPMYIIbI
(pa3BEpHYTHIE, COKpAIIEHHBIE, CKEJIETHBbIE), HW30MEpPHS CTPYKTypHas U
MPOCTPAHCTBEHHAsI (T€OMETPHUUECKas, ONITUYECKAsi), U30MEPBI, TOMOJIOTUYECKUIA
psAll, TOMOJIOTH, YTJIEBOJAOPOAbI, KUCIOPOA- U a30TCOAEPKAIME OPraHUYECKUE
COEMHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHUs; TeopuHu, 3aKoHbl (nmepuoamdeckuii 3akon JI. WM. MeHneneena,
TEOpHUs CTPOECHHUSI OpraHnyeckux Beniects A. M. bytnepoBa, 3aKk0OH coOXpaHEeHUs
MAaCChI BEIIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS SHEPTUU NPU XUMUYECKHUX



peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUHT SI3BIK XUMWH,
MHPOBO33PEHYECCKUE 3HAHUS, JIGKAIUE B OCHOBE MOHUMAHUS NMPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBJIICHUW; TPEACTABICHWS O MEXaHU3MaxX
XUMHYECKUX peaKInid, TEPMOINHAMHYCCKHIX " KHHETHYECKHUX
3aKOHOMEPHOCTSIX WX MPOTEKAaHWS, O B3aUMHOM BIIUSHHM aTOMOB W TPYIII
aTOMOB B MOJICKYJIaX (MHIYKTHBHBIA U ME30MEPHBIN (D (PEKThI, OpUCHTAHTHI | 1
Il pona); dakronornueckue CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYECHUU U
0€30MacHOM HCITOJIb30BAaHUN BaXKHEHIITMX OPraHWYECKUX BEIICCTB B OBITY U
NPAKTHYCCKON  JCATCIBHOCTH YeJOBEKa, OOMUX HAyYHBIX NPUHIMIAX
XUMUYECKOTO TPOM3BOJICTBA (HA TMpUMEpe TMPOU3ZBOJCTBA METaHOJIA,
nepepadboTku HeDTH);

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBJIATh XapaKTEPHBIC MPU3HAKH TIOHITHH,
yYCTaHABJIMBATh WX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUC ITOHSATHS
IIPH OITMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCAMHCHUN;

c(hOopMHUPOBAHHOCTb YMEHHIA:

UCITIOJIH30BaTh XUMHYECKYIO CUMBOJIMKY JIJISI COCTABJICHUS MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJICTHBIX) (OpMyII
OpraHUYeCKUX BEIECTB;

COCTaBIIATh ypPAaBHEHHS XUMHUYECKHX pEaKIMi U pacKphlBaTh HX
CYLIHOCTBh:  OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIHUA  MOCPEICTBOM
COCTaBIICHHUS AJIEKTPOHHOIO OajlaHca ITUX pPeaklui, peakiuii HOHHOTO OOMeHa
MyTEM COCTaBJICHUS UX MOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTAaBIMBATh  MOJIEIM  MOJIEKYJ  OpPraHMYEeCKHMX  BEIIEeCTB IS
WUTIOCTPAIIMU UX XUMUYECKOT'O U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh  YMEHUM: yCTaHaBJINBATh PUHAIIEKHOCTD
U3YYCHHBIX OpPraHMYEeCKUX BEIIECTB 10 HMX COCTaBy MU CTPOCHUIO K
OTpeNIeNIEHHOMY KJIAacCy/TpyIlie COEINWHEHWI, JaBaTh WM Ha3BaHUS TIO
cucreMarnueckoil HomeHkinarype (IUPAC) wu npuBoauth TpHUBHAIbHBIC
HA3BaHUS NJIs1 OTIEIBHBIX MPEJCTABUTEICH OPraHMYECKHX BEIIECTB (ITHUIICH,
alleTWJICH, TOJNYOJ, TJHUIEPHUH, OSTUJICHTJIUKONb, (EeHon, GopManbaeru,
aleTaNbJIeTH I, alleTOH, MypaBbUHAS KUCIOTA, YKCYCHAsl KUCIOTa, CTEApUHOBAS,
OJIEMHOBAs, MAJTBMUTHHOBAS KUCJIOTHI, TIUIMH, aJIaHWH, MallbTo3a, QPYyKTO3a,
AHWIMH, TUBUHUJI, U30TIPEH, XJIOPOIPEH, CTUPOI U JIPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHUJ XUMHUYECKOH CBS3U B
OpPraHWYECKUX COCNMHCHHSX (KOBaJCHTHAss M WOHHAs CBS3b, G- M T-CBSA3b,
BOJIOPO/IHAS CBS3b);



c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKCHHUS TEOPUHM CTPOCHUS
opranudeckux BemecTB A. M. byTiepoBa s OOBSCHEHHS 3aBHCHUMOCTU
CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHHS;

c(hOpMHPOBAHHOCTL YMEHHUH  XapaKTepHU30BaTh COCTaB, CTPOCHHE,
¢u3nUecKkre U XMMHYECKHE CBOWCTBA TUIUYHBIX MPEICTABUTEICH Pa3TUIHBIX
KJIaCCOB ~ OPraHMYECKHUX BEHIECTB: aJKaHOB, IMKJIOAJIKAHOB, aJKEHOB,
aNKaJMCHOB, AJIKWHOB, apOMAaTHYECKUX YTJIEBOJOPOIOB, CIIMPTOB, aIbICTHIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, TPOCTBIX M CIOXHBIX 3(QHUPOB, KHUPOB,
HUTPOCOCTMHCHUN U aMUHOB, aMHUHOKHCJIOT, OCJIKOB, YIJIeBOJIOB (MOHO-, - U
NOJIUCAXapUJIOB), WJUTFOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKIY HUMHU
YPAaBHCHHMSIMHU COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIMH C WCIOIb30BaHHEM
CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHUS TOJATBEPKJAaTh Ha KOHKPETHBIX IPHMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOMW CIIOCOOHOCTH OPraHWYECKUX COCTMHCHHM
OT KPaTHOCTH M THITAa KOBAJICHTHOW CBS3U (O- M T-CBSI3W), B3aUMHOT'O BIIUSTHHSI
aTOMOB M TPYIIIT aTOMOB B MOJICKYJIax;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh MCTOYHUKHU
YTI€BOJIOPOTHOTO ChIpbsi (HepTh, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI €ro
nepepadboTKH ¥ MPAKTUUECKOE MPUMEHEHHUE TIPOYKTOB MepepadoTKY;

c(hOpMUPOBAHHOCTh BJIAJEHUS CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToAax TO3HAaHWS —  HAONIOJACHWUH, W3MEPEHHH, MOJCIMPOBAHHH,
AKCTIEpUMEHTE (PEAIbHOM M MBICJICHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHMUS;

chOpMHUPOBAHHOCTh ~ YMEHHS  NIPUMEHSTh  OCHOBHBIC  OIEpAIUU
MBICTUTEIIFHON JEATEIbHOCTH — aHaJIU3 W CHHTE3, CpaBHEHHE, 000O0IIeHHeE,
CHUCTEMATH3allui0, BBIABICHUE TPUYUHHO-CICACTBEHHBIX CBSI3eM — JIA
W3yYEHUS] CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIUA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBISBIISITH B3aUMOCBSI3h XUMUYCCKUX 3HAHHM
C TIOHSATHUSMHU W TPEJCTABICHUIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
Ui 0ojiee OCO3HAHHOTO IMOHMMAHHUS CYIIHOCTH MaTepHAIbHOTO €IWHCTBA
MHpA, HWCIOJb30BaTh CHUCTEMHBIE 3HAHUS 110 OPraHMYCCKON XUMHH IS
OOBSICHEHUS W TMPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTCCTBEHHO-HAYUYHYIO
Hpupoay;

chOpMHUPOBAHHOCTh YMEHHI: MPOBOAUTH pACUYETHl 10 XHUMHYCCKUM
dbopMyraM ¥ ypaBHCHUSM XHUMHYCCKHUX PEAKIIHH C HCIOJIb30BaHUEM
bu3mvecknx BelMMUMH (Macca, O0O0BEM Ta30B, KOJWYECTBO BEIICCTBA),
XapaKTEePU3YIOMIMX BEIIECTBA C KOJWYCCTBEHHOW CTOPOHBI: PACUETH 10
HaXOXXJICHUI0 XMMHUYCCKOW (OPMYNBI BEIIECTBA IO H3BECTHBHIM MaCCOBBIM



JIOJSIM ~ XMMHMYECKUX  JJIEMEHTOB, MPOAYKTaM  CrOpaHusi, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBaTh, AaHAIU3UPOBATH U
OIICHUBATh C MO3UIIMKM IKOJIOTUYECKOM O€30MaCHOCTH MOCIEACTBUS OBITOBON U
MIPOU3BOJICTBEHHON JIESITEIBHOCTU YEJIOBEKa, CBS3aHHOW ¢ TmepepaboTKoit
BEIIECTB, MCIIOIb30BATh IMOJIYUYEHHBIE 3HAHUS [JI1 HOPUHATUS TPAMOTHBIX
pelieHui mpobJieM B CUTYyaIUSAX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO INIAHUPOBATH U TTPOBOJIUTH
XUMUYECKUI AKCIEPUMEHT (MOJy4YeHHUE U HM3Y4YEHUE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAUYECTBEHHBIE PEAKIMU YTJIEBOAOPOJOB PA3IMYHBIX KIACCOB U
KHCJIOPOJACOAEPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE IKCIEPUMEHTATBHBIX
3a/lady 10 PACMO3HABAHUIO OPTraHUYECKHMX BEIIECTB) C COOJIIOJIEHUEM IpaBUIl
6e3omacHOro oOpalleHHs] C BEIIECTBAMU M JIaOOPAaTOPHBIM 00OPYOBAHUEM,
dbopmynupoBaTh II€b HWCCIEIOBaHMS, MPEJACTABIAThL B pa3auyHON (opme
pe3yJIbTaThl IKCIIEPUMEHTA, AHATU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTHh YMEHHIA:

coOJI01aTh MpaBUiIa KOJIOTHUECKH IEIeCO00pa3HOro MOBEACHHS B OBITY
U TPYLOBOW JEATEIBHOCTM B LEIAX COXPAaHEHUsT CBOEro 310POBb,
OKpYKaIOIIEH MPUPOJHON CPelibl U TOCTHKEHUSI €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh ONACHOCTb TOKCUYECKOI'O JCHUCTBUS Ha JKUBBIE OpPraHU3MBbI
ONPEAEIEHHBIX OPTAaHUYECKUX BEILIECTB, IOHUMAast cMbIch nokasarens [1IK;

aHAIM3UPOBATH 11€J1€CO00PA3ZHOCTh MPUMEHEHUS OPTAaHUYECKUX BEIECTB B
IPOMBIIJIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHHS PUCK-TI0JIB3a;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEICHANPABICHHBINA MOUCK
XUMHYECKOM HH(OpMAIMM B PA3IUYHBIX HCTOYHMKAX (Hay4Has U ydeOHO-
Hay4yHas JUTEpaTypa, CPeJCTBAa MaccoBOil mHbopmanuu, VIHTepHET u Apyrue),
KPUTHUYECKU aHAIM3UPOBATh XUMHUYECKYI0 HHPOpMAIIKIO, IepepadaThiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUU C ITOCTaBJICHHON YUeOHOM 3amaucii.

11 KJIIACC

[IpeameTHble pe3yibTaThl OCBOEHUs Kypca «OOmias U HeopraHu4eckKas
XUMUSI» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUN: O MaTePUATBHOM EIWHCTBE MUDA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJICHUW MPUPOJBI, O MECTE W 3HAYEHUH
XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€ pOoiu B 00ECIEUEHUH YCTONYMBOIO
pa3BUTHA, B PEUICHUU MPOOJEM SKOJOTMYECKOM, IHEPreTUUECKON M MUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUHA HOBBIX MATEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPIHH, B 00ECIICUCHUH PAlMOHAILHOIO IPUPOONO0JIb30BAHMUS, B
(GbopMUPOBaHUM MUPOBO33PEHUSI U OOIIEH KyJIbTyphl YEJOBEKa, a TaKKe



AKOJIOTUYECKH OOOCHOBAHHOTO OTHOILEHHSI K CBOEMY 370POBBIO M MPUPOIHON
cpene;

BJIQJICHUE CUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAralOIIME TOHITUA — XUMHUUYECKHHM AJIEMEHT, aToM, SApO aToMma,
M30TOIMbI, JJEKTpOHHAs o00oJouKka aTroma, S-, p-, d-aTOMHBIE OpOHUTaNH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHMSI aToma, TUOpUIU3AIUs aTOMHBIX
opOuTanei, MOH, MOJIEKyJia, BaJ€HTHOCTb, JEKTPOOTPUIIATEILHOCTh, CTEIEHb
OKHCIICHUS, XHMHYECKas CBs3b (KOBaJICHTHAs, HWOHHAas, MeTallInyecKas,
BOJOpOJHAs), KpHUCTaJUIMUecKass pemérka, XUMUYecKas peakius, pacTBOp,
AJIEKTPOJUTHI, HEINEKTPOJUTHI, DICKTPOJIUTHYECKAsE IUCCOLMALIMSA, CTEIEHb
JIMCCOLIMAlUM, BOJOPOJHBIA MOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEID,
TEIJIOBOM A(DPEKT XUMUYECKOW pEeaKIMU, CKOPOCTh XHUMHUYECKOW pEaKIIUH,
XUMHUYECKOE PaBHOBECHE, TEOPUU M 3aKOHBI (TEOPHS DJICKTPOIUTHYCCKON
auccounanuu, nepuoanyeckuii 3akon .M. MeHneneeBa, 3aKOH COXpaHEHUS
MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU NPU XUMUUYECKUX
peaKuusix, 3aKOH MOCTOSTHCTBA COCTaBa BEILECTB, 3aKOH JCUCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS,
JIe)KalllMe B OCHOBE MOHUMAHUS MPUYUHHOCTH U CHUCTEMHOCTH XMMHYECKHUX
SIBJICHUM; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUHU BEIIECTBA HA ATOMHOM,
MOHHO-MOJICKYJISIPHOM M HAJIMOJICKYJISIDHOM YPOBHSIX; TMPEACTaBICHUS O
MEXaHM3Max XHUMHUYECKHUX pEakiui, TEPMOJUHAMUYECKUX W KUHETUUYECKHUX
3aKOHOMEPHOCTAX MX MPOTEKAHHUS, O XUMHUYECKOM PaBHOBECHUM, PACTBOpax U
JUCIIEPCHBIX CHUCTeMaX; (pakTosornyeckue CBEJASHHUS O CBOWMCTBAX, COCTaBe,
MOJIYdEHUH | 0E€30MacHOM HCIIOJb30BAHUU BAXHEHUIIUX HEOPraHUYECKHX
BEIIECTB B OBITY M NMPAKTUYECKOW ACATEILHOCTH YEIOBEKa, OONIMX HAyYHBIX
MPUHIMIIAX XUMHYECKOTO TPOU3BOCTBA;

c(hOopMHUPOBAHHOCTh YMEHHUM: BBISBIISITh XapaKTePHBIC TPU3HAKN TOHITHH,
yCTaHaBIMBaTh HUX B3aMMOCBS3b, HMCIIOJB30BaTh COOTBETCTBYIOIIWE IOHSITHUSA
MIpY ONHUCAHWU HEOPTAHMYECKUX BEIIECTB U UX MPEBPaICHUIA;

c(hOpMHUPOBAHHOCTh YMEHHS HCIIOJIB30BATh XUMHUUYCCKYI0 CHUMBOJIMKY IS
cocTaBiaeHUs (GOpPMYJ BEHISCTB W YPaBHCHHM XUMHUYECKHX PEaKIIHi,
cucreMarnueckyto HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTJICJTIbHBIX BEIICCTB;

chOpMHUPOBAHHOCTh YMEHHS OIPEACIATh BaJECHTHOCTh W  CTCIICHb
OKHCJICHHSI XMMHUYECKHUX DPJICMCHTOB B COCIMHCHHUSIX, BHJ XUMHYCCKOM CBSI3HU
(KoBaJICHTHAs, UOHHAs, METAJJIMYECKasi, BOJOPOAHAS), TUIl KPUCTALUIMUYECKOU
PELIETKM KOHKPETHOTO BEIIECTBA;



c(hOpMUPOBAHHOCTb YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJAa XUMHUYECKON CBA3M W TUIA KPUCTAJUIMUECKOW PEHIETKH, OOMEHHBIM U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh YMEHMM: KJIacCUPUIMPOBATH: HEOPraHUYECKUE
BEIIECTBA MO KX COCTABY, XUMHUYECKHE PEAKIHUHU MO Pa3IUYHBIM IPU3HAKAM
(uuciy M COCTaBy pearupyrolux BEIIeCTB, TEIUIOBOMY 3(PQdeKTy peaxiuu,
W3MEHEHHUIO CTEMEHEeW OKHUCJICHUS DJIEMEHTOB, OOpaTUMOCTH, YYacCTHUIO
KaTajau3aTopa W JIPYTUe€); CaMOCTOATEILHO BBIOMpPATh OCHOBAHHS U KPUTEPUU
JUTSL KJTacCU(pUKAITUU U3YYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIIHi;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICII MEPUOJUUECKOTO 3aKOHA
. WN. MengeneeBa W JEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHYECKHUX DJEMEHTOB MEPBOro—4YETBEPTOrO IMEPUOJIOB
[Tepuonnueckoin  cucrembr .M. MeHneneeBa, UCHOJNB3ys  ITOHSTHUS
«QHEPTeTUYECKNE YPOBHUY, «IHEPrE€TUUECKUE MOJYPOBHU», «S-, P-, d-aTOMHbBIE
opOuTaIn», «OCHOBHOE M BO30YXJIEHHOE SHEPIEeTUUYCCKUE COCTOSHHUSI aTOMay;
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX
coeMHEHUM 10 TiepuonaM u rpynmnam llepuogmueckoun cucrembr . U.
MenzeneeBa, BaJCHTHbBIE BO3MOXXHOCTM aTOMOB JJEMEHTOB Ha OCHOBE
CTPOEHUS UX DIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOWCTBA BEIIECTB  PAa3JIMYHBIX KJIACCOB, IOATBEPKIATH
CYILIECTBOBAHHUE T€HETUUYECKOM CBSI3UM MEXKJY HEOPraHMYECKUMU BELIECTBAMHU C
IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUHA ITOCPEACTBOM COCTABJIIEHUSA SJIEKTPOHHOIO
OamaHca 3THX peakIui; peakIuid HOHHOTO OOMEHa IyTEM COCTaBJICHHUS HUX
MOJHBIX ¥ COKPALIEHHBIX MOHHBIX YPAaBHEHHU; PEaKUUU THAPOJIN3A; PEAKLHMI
KOMITJIEKcooOpa3oBanusi (Ha TpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA W
ATIOMHHMUS);

c(hOpMHUPOBAHHOCTh YMEHHS OOBACHITH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHYECKHX PEAKLIHMN C YUETOM UX IHEPIETUUECKUX XaPaKTEPUCTHK, XapaKTep
W3MEHEHUS CKOPOCTH XHMHUYECKOM PEAaKIUU B 3aBUCHUMOCTU OT Pa3JIMYHBIX
(dakTopoB, a TaKKe XapaKTep CMEIICHHWS XHUMHYECKOTO PABHOBECHS TIOJ
BIIMSHUEM BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh XUMHUUYECKUE PEaAKIUU,
JIe)KalllKe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYE€HUS CEPHOM KHCIIOTHI, aMMHAKa,



oOlllMe Hay4Hble NPUHIUIBI XUMUUYECKUX MPOU3BOJCTB; II€JI€CO00Pa3HOCTh
MIPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIUIEHHOCTH U B OBITY C TOUYKHU
3pEHHS] COOTHOIIECHUS PUCK-TIONIB3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CUCTEMOW 3HAHMK O METOAaX Hay4YHOTO
MO3HAHUS SIBIICHUN NPUPOJLI — HAOIIOJEHUE, U3MEPEHHUE, MOJCIUPOBAHMUE,
AKCHEPUMEHT (peajbHbId M MBICICHHBIN), HMCIOJb3yEeMBbIX B €CTECTBEHHBIX
HayKaX, YMEHHUS TPUMEHATh OTU 3HAHUSA TPU  OKCIEPUMEHTAIBHOM
UCCJICJIOBAaHUN BEIIECTB U JJISI OOBACHEHUS XUMUYECKHUX SBJICHUN, WMEIOIIUX
MECTO B MPUPOJE, MPAKTUYECKON JEATeIbHOCTH 4YeJIOBEKa U B MOBCEIHEBHOMN
KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISBIATH B3aUMOCBS3b XUMUUECKUX 3HAHUM
C TIOHSATUSMHU W TPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
JU1s1 60JIee OCO3HAHHOTO TOHUMAaHUS MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI TPOBOJUTH PACUETHI: C MCHOJb30BAHUEM
MOHSATUW  «MaccoBasi JIOJs  BEIIECTBA B pacTBOpe» U «MOJSpHas
KOHIICHTpAIIMSI»;, MacChl BeIeCTBA WM 00bEMa Taza MO U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, MacCe WU 00BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3(P(deKTa peaklyy; 3HAUYEHHS BOJOPOJHOTO TOKa3aTess
pPacTBOPOB KHUCJIOT U IIEJIOYEH C M3BECTHOM CTEMEHBIO THUCCOIMAIIMU; MAaCChl
(06bEMa, KONMMUECTBA BEIIECTBA) MPOAYKTA PEAKIUHU, €CIIM OJHO M3 MCXOIHBIX
BEIIECTB JAaHO B BHJAE pacTBOpa C OINPEHCIEHHOM MacCOBOM JOJIEU
pPacTBOPEHHOTO BEIIECTBA WM JJAHO B M30BITKE (MMEET MPUMECH); J0JIH BbIXOAA
NPOIYKTa peakiuu; 0ObEMHBIX OTHOIIIEHUN Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHUHN: CAMOCTOSITENIHFHO TUIAHUPOBATH M MTPOBOJIUTH
XUMHUYECKUM  SKCIEpUMEHT (MpPOBEJACHME pEeaKuMii HOHHOro  OOMEHa,
MOJTBEPKJACHUE  KAauyeCTBEHHOT'O  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
OTMpEIeNICHHE CPEJIbl PACTBOPOB BEIIECTB C MOMOIIBI0 UHIUKATOPOB, U3yUEHUE
BIUSIHUSL PA3JUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIMH, PEIICHHE
AKCHEPUMEHTAIBHBIX 3adauy Mo TtemaM «Metamibel» u «Hemeranne») c
coOmoieHneM mpaBui  Oe3omacHoro  oOpaieHuss ¢ BEIIeCTBAMH |
nabopaTopHeIM  00OpyAOBaHHEM, (OPMYIHPOBATH I€Jb  HCCICAOBAHMS,
MPEICTABIATh B PA3IMYHON (popMe pe3yJbTaThl IKCIIEPUMEHTA, aHATU3UPOBAThH
1 OLIEHUBATh UX IOCTOBEPHOCTH;

chOpMHPOBAHHOCTh ~ yYMEHHH: COOJIOaTh TpPaBWJIa  IOJH30BAHUS
XAMHYECKOW TIOCYJ0M W JabopaTOpHBIM 000pyIOBaHWEM, OOpaIIeHUus C
BEILIECTBAMU B COOTBETCTBHU C MHCTPYKIMSIMHU MO BBIMOJHEHUIO TA0OPAaTOPHBIX
XUMUYECKUX OMBITOB, HPKOJOTUYECKHU II€JIeCO00Pa3HOr0 MOBEJACHUSI B OBITY U
TPYIOBOU JIESITEIHHOCTH B LEISAX COXPAHEHHUSI CBOETO 3/10POBbS, OKPYKaloIIeH



IIPUPOAHON CpeAbl U JOCTMIKEHUSA €€ YCTOMYMBOIO pPa3BUTHA, OCO3HABATH
OMAaCHOCTb TOKCHUYECKOIO JCHCTBUS HA JKUBBIE OpPraHU3MBbl ONPEACIEHHBIX
HEOPraHUYECKUX BEIECTB, MOHUMAs cMbIci nokasarens [1/1K;
c(OpMHPOBAHHOCTh YMEHHUI: OCYUIECTBISATH LEICHANPABICHHBIA MOUCK
XUMHYECKOM HH(OpMaAnuM B PA3IMYHBIX HMCTOYHHMKAX (HaydyHas U ydeOHO-
Hay4yHas JIuTepaTrypa, CpelicTBa MaccoBoi mHpopmanuu, MHTepHer u apyrue),
KPUTUYECKU aHAJIU3UPOBATh XMMHUYECKYI0 HHPOpMaLKIo, IepepadaThiBaTh €€ U
UCITIOJIb30BaTh B COOTBETCTBHUU C TTOCTaBJICHHON y4eOHOM 3a1a4eii.
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' + AP ' https://m.eds00.ru/d69df650
a¢upsl. XKups
bubmmoreka [{OK
33 YraeRoTs ) https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znea 4. A3orconepskanue opraHnyeckue coeIuHeHus
4.1 AMuHBI. AMUHOKHCIIOTHL. benkn 12 bubmorera [IOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Pa3znen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS
bu6moreka [IOK
5.1 BricokoMONIEKyISIpHBIE COEUHEHUS 5
https://m.edsoo.ru/d69df650
Hroro no pazneny 5
OBUIEE KOJIMYECTBO YACOB I10 101

I[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bceero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoma. [lepuoanueckuii 3aKoH
bubmmoreka [{OK
1.1 u [lepnoanueckas cuctema XUMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J. 1. Menaeneera
12 Crtpoenue BemiectBa. MHOTOOOpa3ne 1 1 bubnuorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd5724
1.3 XUMHUYECKUE PEAKIINU 19 1 3 bubmmorexa IOK
https://m.edsoo.ru/2dd57f24
Wroro no pasgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemerasi 31 1 3 bubmiorexa LIOK
https://m.edsoo.ru/2dd57f24
2.2 Mertanbl 23 1 2 bubmorexa OK
https://m.edsoo.ru/2dd57124
Wroro no pazgeny 54
Pa3pen 3. Xumus u ;KU3HL
31 Merto1bl TO3HAHUS B XUMUU. XUMUS U g bubmuoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd57{24




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

101







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4yacoB
Ne [ara DJIeKTpOHHbIe LN poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipeamer u 3HaueHue
OPraHu4eCcKO XUMHUH,
bu6mmoreka [{OK
1 MIPEACTABIICHUE O 1 01.09
https://m.edsoo.ru/3686e6f5
MHOT000pa3uu
OPraHM4YeCKUX COCTMHEHUN
DJIIEKTPOHHOE CTPOEHUE
aToma yriiepoja (OCHOBHOE U
yr” P ( bu6moreka [IOK
2 BO30YXIEHHOE COCTOSTHUS). 1 03.09
https://m.edsoo.ru/Oce6fd4c
BaneHTHBIE BO3MOKHOCTH
aToma yriiepoaa
XuMHUYEecKas CBA3b B
OPraHUYECKUX COCIMHEHHUSIX. EuG 1OK
nonnorTeka
3 MexaHu3mbl 00pa3oBaHUs 1 04.09
. https://m.edsoo.ru/8d39f5¢c8
KOBAQJICHTHOM CBSI3U,
CHocoObI pa3pbIBa CBs3EH
Teopus crpoenus
. bubmuoreka [JOK
4 OPraHMYeCKUX COCTMHEHUHN 1 08.09
https://m.edsoo.ru/9e595cb8
A. M. byrneposa
Buasl uzomepun:
5 CTPYKTypHas 1 10.09 bubmotexa [JOK
PYKTYP ’ ' https://m.edsoo.ru/b0e61661
MIPOCTPAHCTBEHHASI.




OneKkTpoHHBIE SPPEKTH B
MOJIEKYJIaX OPTaHUIECKUX
COCIMHEHUN

[IpencraBnenue o
KJaccu(uKau u

6 cUCTeMaTUyecKas 11.09 Ef:;;i?:;igﬁ/};uddzl
Homenkiarypa (IUPAC) T '
OPraHUYECKUX BEIIECTB

7 Knaccudukanus peakmuii B 15.09 bu6moreka [IOK
OPraHN4eCcKO XUMHH https://m.edsoo.ru/ba5706aa

g Cucremaruzanus u 17.09 bu6moreka [IOK
00001IeHIE 3HAHUI TT0 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKUI
psn, obmas hopmyna,

9 HOMEHKJIaTypa U U30Mepus, 18.09 bubnuorexa [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYJT

10 dOu3nveCcKrue U XUMUYECKHE 2209 bubmuoreka [JOK
CBOICTBa aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B

1 npupoae. CriocoObl 24,09 bubnuoreka [JOK
IOJIYYEHHS U IPUMEHEHNE https://m.edsoo.ru/259b0aSb
aJIKaHOB
[ukmoankaHsl: oOmast Bu6miorexa LIOK

12 ¢dbopmyna, HOMEHKIaTypa u 25.09

HU3oMepus, 0COOEHHOCTHU

https://m.edsoo.ru/156730d2




CTpOGHI/IH U XUMHUYCCKHUX
CBOMCTB, CIIOCOOBI
HOJ'Iy‘IeHI/Iﬂ nu HpI/IMCHeHI/Ie

13

Pemrenne pacy€THbIX 3a1a4
Ha olpezeeHue
MOJIEKYISIpPHOH (OpMYIIbI
OpraHMYECKOTO BEIIECTBA 110
MaccCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIIUX B €T0
coctaB. CucreMaruzanus u
0000111eHIe 3HaHU 110 TeMe

29.09

bubmmoreka [{OK
https://m.edsoo.ru/bf84d8eb

14

AJNIKEHBI: TOMOJIOTHYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa, AJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYI.
CTpyKTypHas U IUC-TPAHC-
M30MEpHUsI AIKEHOB

01.10

bu6moreka [IOK
https://m.edsoo.ru/273b0ale

15

Pu3nuecKrue 1 XUMHUUYECKHE
cBoiicTBa ankeHoB. [IpaBuiio
MapkoBHHUKOBA

02.10

bu6mmoreka [JOK
https://m.edso0.ru/21069ccd

16

Crnioco0bl nostyueHust u
IIPUMEHEHHE AJIKEHOB

06.10

bubmuoreka [JOK
https://m.eds00.ru/665dc058

17

[IpakTrueckas paborta Ne 1
o teme "[lonyuenue
STUJIEHA U U3yYEHUE €ro
CBOMCTB"

08.10

bu6mmoreka [JOK
https://m.edsoo.ru/094 1eed8




Pemrenne pacy€THbIX 3a1a4
Ha OIIpeACICHUE

bu6mmoreka [IOK

18 o 09.10
MOJICKYJISIPHOH (hOpMYJTBI https://m.edsoo.ru/e9ea992 1
OpPraHUYECKOTO BEIECTBA
AnKaJIueHbl: CONPSKEHHBIE,
M30JIMPOBAHHBIE,
19 KYMYJIMPOBAHHBIE. 13.10 bubmmorexa [TOK
https://m.edsoo.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHHUS
20 XuMHYECKHE CBOMCTBA 1510 bu6moreka [IOK
COMPSHKEHHBIX INEHOB https://m.edsoo.ru/e561253d
21 CriocoOpl OTy4eHHS U 16.10 bubnuotexa [JOK
NPUMEHEHUE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJNKWHBI: TOMOJIOTUYECKHUN
psn, obmas hopmyna,
2 HOMEHKJIaTypa, JIEKTPOHHOE 50.10 bubnuoreka [IOK
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68bbccdc
CTPOEHHE MOJIEKYIL,
¢buznueckue cBoiicTBa
3 XUMHYECKHE CBOMCTBA 210 bubmuoreka [JOK
AJIKUHOB https://m.edsoo.ru/23493a93
24 KauectBenHsbie peakuuu Ha 2310 bubnuoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
)5 CriocoOsl monyueHust u 05.11 bubnunoreka [JOK
NIPUMEHEHNE AJIKMHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3anau: pacy€rsl no 06.11 bubnuorexa [IOK

YPaBHEHUIO XUMHUYECKON

https://m.edsoo.ru/5db8e526




peakinuu

Cucremarusanus

27 . 10.11
00001IIeHIE 3HAHWI 110 TeMe
ApEeHbI: TOMOJIOTUYECKUI
psn, odmas hopmyia,
HOMEHKJIaTypa.

28 DNEeKTPOHHOE U 12.11 bubmmorexa [TOK

https://m.edsoo.ru/a92a7094

MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT O€H30J1a U TOJIyoJIa,
ux (pU3HUECKHe CBONCTRA

29 XuMHYECKHE CBOMCTBA 13.11 bu6moreka [IOK
apEeHOB: PEAKIUU 3aMELEHUS https://m.edsoo.ru/ad44alaed
XHUMHUYECKUE CBOMCTBA

30 apeHOB: PEAKITUU 1711 bubnuoreka [IOK
MPUCOEAVHEHUS, OKUCIICHUE https://m.edsoo.ru/a44alae4
rOMOJIOTOB OeH30.1a

31 Oco0EHHOCTH XUMHUYECKUX 1911 bubnuoreka [JOK
CBOICTB CcTHUpOJIa https://m.edsoo.ru/d5018a54
Pewrenne pacu€THbIx 3a1a4

1 Ha OMpeJIeIIeHUE 20.11 bubnuoreka [JOK
MOJIEKYISIpHOM (hOpMYIIbI https://m.edsoo.ru/53461a2c
OpPraHMYECKOI0 BEIECTBA

13 Crnioco0bl nostyueHust u 411 bubnuorexa [IOK
IIPUMEHEHHE apEHOB https://m.edsoo.ru/6f717d09
I'eneTnueckas CBSI3b MEXKIY

34 pa3IMYHBIMU KJIacCaMU 26.11

YTIIEBOJIOPOIOB




35

Pacuétel o ypaBHEHUAM
XUMHUUYECKUX PEAKIIUM.
Cucremaruzanus u
0000111eHNE 3HAHUI 110 TEME

27.11

36

[Ipuponnsii ras. IlomytHeie
He(TSAHBIE ra3bl

01.12

37

KamenHnslit yroiss n
MIPOJIYKTHI €r0 nepepaboTKU

03.12

bubmmoreka [{OK
https://m.eds00.ru/69b3398b

38

Hedtp 1 ciocoOs! e
nepepadoTku. [IpuMenenne
MIPOJIyKTOB NepepadoTKH
HedTH

04.12

bu6moreka [IOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHYeCKas CBA3b MEKIY
Pa3IMYHBIMU KJIacCaMu
YTJICBOI0OPOJIOB

08.12

40

l"anorenonpoun3BoHbBIE
YTJIEBOJIOPOJIOB:
ANIEKTPOHHOE CTPOCHHE;
peaKIMy 3aMeIeHUs
rajoreHa

10.12

bu6mmoreka [JOK
https://m.edsoo.ru/82b4d759

41

JeicTBue menoueii Ha
raJOreHIIPOU3BOIHbIC.
Bsaumoneiictsue
JIATAJION€HAIKAHOB C
MarHueMm U [MUHKOM

11.12

42

Cucrematuzanus u
0000111eHE 3HAHUHA 110

15.12

bu6mmoreka [JOK
https://m.edsoo.ru/20e8922




pazneny "YrieBoaopoasr"

KonTtponsnas pabora o

bu6mmoreka [{OK

43 g . 17.12
Teme "YTIIeBO0OPOIbI https://m.edso0.ru/95¢9e298
[IpenenpHbIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTHYECKHU I

171, oOIIas dhopmyia,
P Gopy bubmmoreka [{OK

44 CTPOEHHE MOJIEKYII, 18.12
https://m.edsoo.ru/df04c5cd
M30Mepusi, HOMEHKJIATypa,
Kiaccudukanus,
¢buznueckue cBoiicTBa
XUMHUYECKUE CBOMCTBA BuG OK
nonmoTexa
45 MpEeNEeIbHBIX OJJHOATOMHBIX 22.12 1
https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crioco0bl oTy4eHHs U
bu6moreka [IOK
46 IPUMEHEHNE OJHOATOMHBIX 24.12
https://m.edsoo.ru/484100000000000
CIIUPTOB
[IpocTsie a¢upsr:

47 HOMEHKJIaTypa U U30Mepus, 25 1 bubnuoreka [JOK
0COOEHHOCTH (PU3MYECKHUX U ' https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaroMHbl€ CIUPTHI:

48 STUJICHTJIMKOJb U TJIMLEPUH, 29 12 bubnuoreka [JOK
X PU3HYECKHE U ' https://m.edsoo.ru/ee4d84aa
XUMHUYECKHE CBOMCTBA
CrniocoObI nostyueHust u

bu6mmoreka [JOK
49 IIPUMEHEHUE MHOTOaTOMHBIX 12.01

CIIUPTOB

https://m.edsoo.ru/d12e567d




@eHOJI: CTPOEHUE MOJIEKYIIBI,

bu6mmoreka [{OK

50 W3UYECKUE CBOMCTBA. 14.01
¢ https://m.edsoo.ru/2ce726f8
TokcuaHOCTH PeHOTA

51 XHUMHUYECKHE CBOMCTBA 1501 bu6mmoreka [IOK
denona ' https://m.edsoo.ru/037ca5f9

57 CriocoOpl moTy4eHus u 19.01 bubnuorexa [JOK
puMeHeHue (eHoia ' https://m.edsoo.ru/c77ddf4c
[IpakTueckas padora Ne 2.

Pemenue
bu6moreka [IOK
53 9KCIIEpUMEHTAJILHBIX 3aJ1a4 21.01
" https://m.edsoo.ru/fd0ced09
o teme "CrupTel 1
¢benopr"

54 Cucremaru3anus u 2201 bubnuorexa [JOK
000011IeHIE 3HAHUM IO TEME ' https://m.edsoo.ru/1810cb9b
AnbAeruibl U KETOHBI:

ANEKTPOHHOE CTPOCHUE

55 KapOOHWIHLHOM TPYIITIHI; 2601 bubnuoreka [JOK
TOMOJIOTUYECKUE PSABL, ' https://m.edsoo.ru/b139beaa
obmas Gopmyna, usoMepus u
HOMEHKJIaTypa
AnbAEruibl U KETOHBI: Eu OK

56 (hu3UYeCcKue CBOMCTBA, 28.01 nommoteka 1

https://m.edsoo.ru/c887425¢
peakuuy IpUCOECTUHEHUS
Peaknuu oxucnenus u
bu6mmoreka [JOK
57 Ka4yeCTBCHHBIC PCaKIIMU 29.01
https://m.edsoo.ru/a393baa9
aNbJETUI0B U KETOHOB
58 CrniocoObI mosryueHust 02.02 bubnmoreka [JOK




aAJIbACTUI0B 1 KETOHOB

https://m.edsoo.ru/520d1c51

OAHOOCHOBHBIE MpEEIbHbIE
KapOOHOBBIC KHCIIOTHI,

bu6mmoreka [IOK

59 04.02
OCOOCHHOCTH CTPOCHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYII
N3omepus u HOMEHKIIaTypa Bu6 OK
nonorexa
60 KapOOHOBBIX KHCIIOT, UX 05.02 1
. https://m.edso00.ru/700cc87b
(bu3uvecKue CBOMCTBA
XHUMHUYECKUE CBOMCTBA
bu6moreka [IOK
61 peaenbHbIX OJHOOCHOBHBIX 09.02
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco0eHHOCTH CBOICTB
& MYPaBbUHOM KUCJIOTHI. 11.02 bubnuoreka [IOK
Mmuoroo6pasue KapOOHOBBIX ' https://m.edsoo.ru/bb31be7 1
KHCIIOT
Oco0eHHOCTH CBOCTB:
HEIpeAeNbHbIX U
apOMaTHYECKUX
63 KapOOHOBBIX, 12.02 bubnuoreka [JOK
JMKapOOHOBEIX, ' https://m.edsoo.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kuciot. [IpeacraBurenu
BBICIIMX KapOOHOBBIX KHCIIOT
64 [TonsTe 0 IPOU3BOIHBIX 16.02 bubnuoreka [JOK
KapOOHOBBIX KUCIIOT ' https://m.edsoo.ru/0d162d9d
65 CriocoOslI monTyueHust u 18.02 bubnuoreka [JOK

MMPUMCHCHUC Kap60HOBBIX

https://m.edsoo.ru/7¢065¢9d




KHUCJIIOT

66

Crnoxwuble 3¢upsr:
TOMOJIOTUYECKHU psiji, oO1as
dbopmyma, u3oMepus u
HOMEHKJIaTypa

19.02

bu6mmoreka [IOK
https://m.edsoo.ru/adfffe6d

67

du3nueckre 1 XUMHUYIECKHE
cBOICcTBa 3(hHpoB

25.02

bubmmoreka [{OK
https://m.edsoo.ru/ad6b94b2

68

Pemenue pacuérHbix 3amay:
M0 YPaBHEHHUIO XUMHUYECKON
peakuuu, Ha OIpeiesieHne
MOJIEKYIISIPHOM (OpMYIIbI
OPraHM4eCcKOro BENIeCTBa

26.02

69

[TpakTruueckas pabota Ne 3.
Pewrenne
SKCIEPUMEHTAJIbHBIX 3a7a4
o Teme "KapOoHoBbIe
KkucIoThl. CloxHbIe 3¢pupbr"”

02.03

bu6moreka [IOK
https://m.edsoo.ru/486671fb

70

Kupsl: ctpoenue,
¢buznyeckue 1 XuMu4ecKue
CBOMCTBA (THAPOIIH3)

04.03

bu6mmoreka [JOK
https://m.edsoo.ru/al19c5b98

71

OCo0EHHOCTH CBOMCTB
YKUPOB, COJICPIKAIINAX
OCTaTKH HEIpPeaeIbHBIX
YKUPHBIX KHCIIOT. JKUpHI B
pupoJie

05.03

bubmuoreka [JOK
https://m.edsoo.ru/b0331922

72

MpI1a KaK COJIM BBICHINX
Kap6OHOBLIX KHUCJIOT, UX

11.03

bu6mmoreka [JOK
https://m.edsoo0.ru/3c566565




morolee aeictsue. Ilonsatue
O CHHTCTHYCCKUX MOIOIINX
cpeacrax (CMC)

T'eneTnueckas cBsI3b
YIJIEBOJOPOJIOB U

bu6mmoreka [IOK

73 16.03
KHCIIOPOJCOAEPIKAIINX https://m.edso00.ru/56790c96
OPraHUYECKUX BEIIECTB

74 Pacuérel o ypaBHerIs[M 18.03
XUMUYECKUX PEAKITUN

75 CucremMaruzanus u 19.03 bubnuorexa [JOK
000011eHNe 3HAHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO01as XxapakTepucTuKa

76 YTJIEBOJIOB U KJIacCU(pUKaIus 23.03 bubnuoreka [IOK
YTJIeBOJIOB (MOHO-, IH- U https://m.edsoo.ru/7a9693al
TOJIMCaxapyIbl )

MoHocaxapubl:
77 (hM3UYeCcKre CBOMCTBA U 25.03 bubmorexa HOK
https://m.edsoo.ru/b4bdda2d
HaxO0JKJICHHUE B IPUPOJIC
[IpuMeHeHue riIroKo36bI, e

73 3HA4YCHHUE B 26.03 bubnuoreka [JOK
JKU3HEAEATEIbHOCTH https://m.edsoo.ru/5e61122d
opraHuszma
Jlucaxapuipl: caxaposa,

79 MajbTO3a M JIAaKTO3a. 06.04 bu6mmoreka [JOK
Haxoxnenue B mpupose u https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHHE TUCAXapUI0B

80 [Tonmcaxapuael: ctpoeHue 08.04 bu6mmoreka [JOK




MaKpOMOJIEKyJ, (hruznyeckue
1 XUMHYECKHE CBOMCTBA,
IpUMEHEHHE

https://m.edsoo.ru/72a04508

[TonsiTne 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

81 09.04
BOJIOKHaX https://m.edsoo.ru/6216e766
Pemenue pacueTHbIx 3a1a4y
Ha oTpeieJICHUue A0JU
82 BBIXO0JIa IPOAYKTA PEAKIINU 13.04 bubnmorexa LOK
poayKrap ' https://m.edsoo.ru/7fded7ef
OT TEOPETHYECCKHU
BO3MOYKHOT'O
CucreMaTusanus " BuG OK
. HOINOTEKA
83 000011IeHE 3HAHUH 110 15.04 3
https://m.edsoo.ru/08d4364c
pazaeny
KonTtponsHas padota no
84 TeMe 16.04 bubnuorexa [JOK
"Kucnopoacoaepikainue ' https://m.edsoo.ru/42c6678e
OPraHu4ecKue CoeaMHEHU"
AMUHBL: Ki1accuuKanus,
CTpOEHHUE MOJIEKYII, 00II[as
P d bu6mmoreka [JOK
85 dhopmyna, nzomepusi, 20.04
https://m.edsoo.ru/efa7ebca
HOMEHKJIAaTypa U GU3NYECKue
CBOIiCTBa
26 XUMHUYECKUE CBOMCTBA 22.04 bubmuoreka [JOK
anupaTHICCKUX aMUHOB ' https://m.edsoo.ru/1bc5cf80
AHUTIMH: CTPOCHHUE aHWINHA, Bu6 OK
HOINOTEKA
87 0COOEHHOCTA XUMHUUYECKUX 23.04 s

CBOMCTB aHWJIMHA

https://m.edsoo.ru/39cd21f1




CrniocoObI mosryueHus u

bu6mmoreka [{OK

88 npuMeHeHne arndaTuIecKux 27.04
p ¢ https://m.edsoo.ru/eal 38763
aMHHOB
AMWHOKHUCIIOTEL:
HOMEHKJIaTypa U U30MEPHs, Eub 110K
. HOINOTEKA
89 (bu3YecKue CBONCTBA. 29.04
https://m.edsoo.ru/d1773e80
OtnenbHBIC IPEACTABUTETH
0-aMHUHOKHUCIIOT
XUMHYECKHE CBOUCTBA
aMUHOKHCIIOT, UX Eu OK
HOINOTEKA
90 OMOJIOTMYECKOE 3HAUCHHUE 30.04 3
https://m.edsoo.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
TUIPOJIA3 TIENITUAOB
benku kak npupoiHbIe
bubmoreka [IOK
91 MIOJIMMEPBL; CTPYKTYPhI 04.05
https://m.edso00.ru/429e9899
0€eIIKOB
9 XUMHYECKHE CBOMCTBA 06.05 bubmuoreka [JOK
OeJIKOB ' https://m.eds00.ru/6237306d
A3zoTcoaepkaliue
reTePOIUKINYECKIE
bubmuoreka [JOK
93 coeauHeHus. HyknenHoseie 07.05
https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHUE
1 OMOJIOTHUYECKast POJib
[IpakTueckas pabota Ne 4.
94 Pemenue 13.05 bubmuoreka [JOK

AKCMEPUMEHTATBHBIX 3a7a4
o Teme "A3oTcoepxaliue

https://m.edsoo.ru/8e3c02d1




OpraHuYecKue coequHeHus"

[Ipaktuyeckas padora Ne 5.

Pemenue Bu6 OK
nonmoreka

95 AKCIIEPUMEHTAJIbHBIX 337124 14.05 3
N — https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COCTMHEHUI"

KonTpossHas padora no Bi6 OK
nonorexa

96 Teme "A3oTcoaepkaniue 18.05 1
opraHmecKue coeuHeHs" https://m.edsoo.ru/ce561bc7

raHUYCCKU JTUHEHU S
OcHOBHBIE IOHATHST XUMHUH
BBICOKOMOJICKYJISIPHBIX Eu OK
. nonmoTexa

97 COCIUHEHUMN U METObI UX 20.05 a

cHHTesa o episa https://m.edsoo.ru/7aa63ebd
WHTE3a —IIOJIMMEpU3alus U
MOJIMKOHACHCAIUS

08 IInacTtmaccel. YTuauzanus u 21.05 bubnuorexa [JOK
nepepadoTKa MIACTHKA ' https://m.edsoo.ru/82242e0f
DJ1acToOMEphI: HATypaJbHbIN EuG 1OK

nonnoTeka

99 CUHTETUYECKHUE KayIyKH. 22.05
p https://m.edsoo.ru/246103ec

€31Ha
BosokHa: HatypanbHbIe,

100 HCKYCCTBEHHBIE, 25 05 bubnuoreka [IOK
cu"rerndeckue. [lommmepsr ' https://m.edsoo.1u/5963a601
CHEUMAaIbHOTO HA3HAYCHUS
ITpakTuyeckas padora Ne 6.

Pewrenne bubnunoreka [JOK

101 26.05 1

AKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMe "Pacno3HaBanue

https://m.edsoo.ru/3aebd77a




1acTMacc 1 BOJIOKOH"

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

101




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTpoabnsbie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcbl
| Atom. CocTaB aTOMHBIX SITIED. | 03.09 bubmmoreka [{OK
XuMHUYecKui 3JieMeHT. M30ToTIbI ' https://m.edsoo.ru/59c112ee
) CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 04.09 bubnuoreka [JOK
aTOMOB, KBAHTOBBIC UM CJIA ' https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumuaecknx 1 04.09 bubnuorexa [JOK
DIIEMEHTOB (s-, p-, d-, f-deMeHThI) ' https://m.edsoo.ru/61294af9
4 Pacnpenenenue 31eKTpoOHOB MO | 10.09 bubnuoreka [IOK
aTOMHBIM OpOUTAIAM ' https://m.edsoo.ru/f5f750fe
DNEeKTpOHHBIE KOH(PUTYpALIUU
5 aTOMOE BHGMCHTOBq; OZEOBHOM u 1 11.09 Bu6nmorera [IOK
i ' https://m.eds00.ru/8149e846
BO30YKIEHHOM COCTOSIHUU
6 DNeKTpOHHBIC KOH(PUTYpAITIH | 11.09 bubnuoreka [JOK
HMOHOB. DJIEKTPOOTPUIIATEIBHOCTD ' https://m.edsoo.ru/a0764b24
[lepuoanueckuii 3aKoH 1
[lepuoanueckas cucrema Eu OK
nonuoreka
7 XHMHYECKUX 3J1eMEeHTOB /1. H. 1 17.09 1
. https://m.edso00.ru/16957c01
MenpeneeBa, CBA3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUS aTOMOB
2 3aKOHOMEPHOCTH U3MEHEHUS | 18.09 bubnuoreka [IOK
CBOMCTB XMMHUYECKHUX DIEMEHTOB U ' https://m.edsoo.ru/f8468927




00pa3yeMbIX MU MTPOCTHIX H
CJIOJKHBIX BCUICCTB 110 IrpymiIiaM 1
nepuoam

Cucremarusanus 1 00001IeHAE

bu6mmoreka [{OK

Kpucramnoruapatsl

9 . 18.09
3HAHUM 110 TEME https://m.edsoo.ru/8fad2942
Bunpl XuMHU4YecKou CBA3H.
MexaHnu3mbl 00pa3zoBaHMs
. bubnuorexa [JOK
10 KOBAJICHTHOU CBsI3U. BogopoaHas 24.09
https://m.edsoo.ru/5a8072af
CBsA3b. MEXMOJIEKYIISIpHBIE
B3aMOJEUCTBUSA
BanenTHOCTS M BaJICHTHBIC
1 BO3MOKHOCTH aTOoMOB. CBsI3b 55 09 bu6mmoreka [IOK
BIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C ' https://m.edsoo.ru/3d2ca093
X TEOMETPUUYECKUM CTPOECHUEM
[IpencraBneHus 0 KOMIJIEKCHBIX
bu6moreka [IOK
12 COECOUHEHUIX: COCTaB U 25.09
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemiecTa MoJIEKyJISIPHOTO U
13 HEMOJICKYJISIPHOTO CTpOEHUs. THIIbI 01.10 bubnuoreka [JOK
KPUCTAJUINYECKUX PELIETOK U ' https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
bubnuoreka [JOK
14 [IpencraBieHue 0 KOJJIOUAHBIX 02.10
https://m.edsoo.ru/da2c70e4
pacTtBopax
HcTunHBIE pacTBOPBI: HACHIIEHHbIE
bu6mmoreka [JOK
15 1 HCHACBIIICHHbIC, PACTBOPHMOCTb. 02.10

https://m.edsoo.ru/e9ccdd8d




CriocoObI BBIpaKEHHS

bubmuoreka [IOK

16 KOHILIEHTPALMA PaCTBOPOB 08.10 https://m.edsoo.ru/328e653a
Pemrenue 3aau ¢ ucnosib30BaHUEM

17 MOHATUHN ""MaccoBas J0JIs 09.10 bubnuotexa [JOK
pacTBOpPEHHOTO BemecTna', https://m.edsoo.ru/785e0ab4
"MoJisipHasi KOHIIEHTpaIus"

13 Knaccudukaius u HOMEHKIaTypa 09.10 bubnuoteka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucreMaruzamus 1 00001eHne 15.10 bu6mmoreka [IOK
3HAaHUU 10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtponbnas pabora no temam
"Crpoenune aroma. lleproandeckuii

20 3akoH U [lepunoanueckas cucrema 16.10 bubnuoreka [IOK
XUMHUYecKuX daeMeHToB 1. Y. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue
BemecTBa. MHOroo6pasue BemiecTs"
Knaccudukanus XuMuyeckux
peaKkuuii B HEOPraHUYECKOU U

o1 OPraHM4ecKO XUMHUH. 3aKOH 16.10 bubnuoreka [JOK
COXpaHEHUs MAacCChl BEILLIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBpaICHUS
SHEPIrUM MPU XUMUYECKUX PEAKIIUAX
Tennosie 3 (HEKTHI XUMUYECKUX

22 peakuuid. TepMoXuMHUYECKUE 22.10 bubmmorexa [TOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS

3 Brruncnenus no ypaBHeHUsAM 2310 bubnuoreka [IOK

XUMHWYCCKUX peaKquI u

https://m.edsoo.ru/87b13954




TCPMOXUMHUUYCCKUM YPAaBHCHUAM

CKOpOCTh XMMHUYECKOM peakluu, eé

24 3aBUCHUMOCTB OT Pa3JIMYHbIX 23.10
¢dakxropos. Katanus u kaTaamu3atopbl
['omorenHsie U rereporeHHbIe
25 P 05.11
peakiuu
[IpakTrueckas padora Ne 1 o Teme
26 "Bnusinue pa3nnyHbIX PaKTOPOB HA 06.11 bubmmorexa [TOK
P . P " ' https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUUYECKOW PEaKIINH
7 OO6patumbie U HEOOpAaTUMBIC 06.11 bubnuotexa [JOK
peakuuu. XuMHAYECKOE PaBHOBECHE ' https://m.edsoo.ru/30952f9b
[IpakTiueckas padora Ne 2 o teme
)3 "Briustaue pa3nuaHbIX GakTopoB HA 1211 bubnuoreka [IOK
HOJIOXKEHHE XUMUYECKOTO ' https://m.edsoo.ru/3bf34e17
paBHOBecHs"
DNEeKTpOIUTHYECKAsE TUCCOLIUAIHS.
bu6mmoreka [JOK
29 CunbHbIe U cllabble AIIEKTPOJIUTHI. 13.11
https://m.edsoo.ru/5f766bdf
CreneHs AucconMau
HMounoe npoussenenune soarsl. Cpena
30 BOJIHBIX :I;CTBO 0B. Boaopo Hblpﬁ 13.11 bubmmorexa [TOK
A p POB. BONOPOA ' https://m.edsoo.ru/3966ca89
nokasarenb (pH) pactBopa
I'maponus coneit. Peakiuu,
bubmuoreka [JOK
31 MPOTEKAIOIIKE B PACTBOPAX 19.11
https://m.edsoo.ru/09d5a9bd
AJEKTPOJIUTOB
1 ITpaktuyeckas padora Ne 3 o Teme 2011 bubnuorexa [IOK

"XMMHYECKHE PEAKIIUU B pacTBOpax

https://m.edsoo.ru/2e3daeb0




3JIEKTPOJIUTOB"

OKHUCIIMTEIRHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [{OK

33 peakuuu. Baxuennme okuciauTenu 20.11
https://m.edso00.1ru/56226060
Y BOCCTAHOBUTEIHU
34 MeTo/1 31eKTPOHHOTO (3JEKTOHHO- 2611 bubnuorexa [JOK
MOHHOT0) Gajanca ' https://m.edsoo.ru/fb691387
35 DIEeKTPOJIN3 PACTBOPOB U PACIIIABOB 2711 bubnuorexa [JOK
BEILIECTB ' https://m.edso0.ru/93fb97d2
bubnuotexa [JOK
36 Pemrenne 3a1a4 pa3au4HbIX THIIOB 27.11 nomoreka Il
https://m.edsoo.ru/5a859d16
bubnuorexa [JOK
37 Pemrenne 3a1a4 pa3au4HbIX THIIOB 03.12 nomoreka I
https://m.edsoo.ru/5afa265d
Cucremaru3zanus u 00001IeHNE Eu OK
N OoTeKa
38 3HaHUM Mo Teme "XuMHUYeCcKue 04.12 nommorexa L
" https://m.edsoo.ru/c161eb85
peakuuu
39 KonTtponbHas padoTa o teme 04.12 bubnuoreka [IOK
"Xumuueckue peakiuu" ' https://m.edsoo.ru/a8a0a930
[TosoxkeHre HEMETAIIOB B
[Tepuoanueckoit cucreme
40 XUMHUYeCcKuX daeMeHToB 1. Y. 10.12 bubmuoreka [JOK
MeneneeBa 1 0COOEHHOCTH ' https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aroMoB. duznueckue
CBOMCTBa HEMETAJIOB
AnnoTponus HeMeTaloB (Ha
bu6mmoreka [JOK
41 IIpUMepe KUCI0pOa, CEphl, 11.12

dbocdopa u yraeponaa)

https://m.edsoo.ru/ef92c¢91c




Bopopoa: nonydenue, Gpusnueckue

bubmuoreka [IOK

42 11.12
Y XMMHYECKHE CBOMCTBA. [ 'uapuibl https://m.edsoo.ru/0aa8f613
["asiorensl: HaX0XKIEHUE B IPUPO/IE,
bu6mmoreka [{OK
43 CIIOCOOBI TIOYYCHHUS, PU3NICCKUC H 17.12
. https://m.edsoo.ru/4e223795
XUMHUYECKHE CBOMCTBA
l'anorenoBonopoasl. Baxunenmue
bubmmoreka [{OK
44 KHCJIOPOJICOACPIKAITIE COCTUHEHUS 18.12
https://m.edsoo.ru/6b3255e6
rajoreHOB
JlaGopaTopHbI€ U TPOMBIIIICHHBIC
45 CHOCOOBI MOJTY4YEeHHsI TaJIOr€HOB. 18.12 bubnuoreka [JOK
[IpuMeHeHue rajJoreHoB U ux ' https://m.edsoo.ru/6971aca4
COCIMHEHMI
[TpakTruueckas pabota Ne 4.
46 Pemenue skcnepuMeHTamIbHbIX 24.12 Bu6nmorera [IOK
"p | ' https://m.edsoo.ru/8b26fecd
3a1a4 o teme "'I"ajoreHnl
Kucnopon: naboparopusie u
MIPOMBIIIJICHHBIE CITOCOOBI EuG 1OK
noIMoTeKa
47 MOJIydeHUs1, PU3NYECKUe U 25.12
i & N https://m.edsoo.ru/c8abc36a
XUMHUYecKue cBorcTBa. O30H.
[IpumeneHnne KucIopoaa U 030Ha
bubmuoreka [JOK
48 OKcuipl ¥ IEPOKCUIBI 25.12
A p A https://m.edsoo.ru/5¢8816a0
bubmuoreka [JOK
49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 14.01 s
https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJIEHUE B IPUPO]IE,
P PP bubmuoreka [JOK
50 CHOCOOBI OMy4YeHHS, PUINIECKUE U 15.01

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/46afael6




bubmuoreka [IOK

51 CepoBoiopo1, Cyab(hUIbI 15.01
POBOAOPOZ, CYIbpHA https://m.edsoo.ru/7c875999
Kucnoponaconepxanme coemHeHUs
52 cepol gCO6GHHIz)CTI/I CBOICTB 21.01 bubmorexa HOK
ppL. . ' https://m.edsoo.ru/8cfa2548
CEPHOM KUCIIOTHI
[IpakTueckas pabora Ne 5.

53 Pemrenne skcnepruMeHTAIBHBIX 2201 bubnuorexa [JOK
3aza4 110 Teme "Cepa u eé ' https://m.edsoo.ru/0afb05e4
coeMHEeHUS"

ABOT: HaXOXJEHUE B MPUPOJIE,

54 crocoObl MoTyueHus, Pu3ndecKue u 5801 bubnuotexa [JOK
XUMHYECKHE CBOMCTBA. AMMHAK, ' https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnoponaconepskaime coeTMHEHUS

. bubnuoreka [IOK
55 azota. OCOOCHHOCTH CBOMCTB 29.01 nosmotera Il
. https://m.edsoo.ru/e2965afe
A30THOM KHUCIIOTHI

56 [Ipumenenue azora u ero 59.01 bubnuoreka [JOK
COCTMHEHUH. A30THBIC yI0OpECHHS ' https://m.edsoo.ru/1295059
docdop: HaAXOXKIACHUE B PUPO/IE,

57 crocoObl MoJTydeHus, Pu3ndecKue u 04.02 bubnuoreka [JOK
XUMHUYEeCKHe cBorcTBa. Dochuasl u ' https://m.edsoo.ru/9a6b43ec
dhochun
Oxkcupsl dpocdopa,

Gocgop bubmuoreka [JOK
58 (hochopcoepkalme KUCIOTHI. 05.02
. https://m.edsoo.ru/c7a2d429
Conu pochopHOl KUCTOTHI
59 [Ipumenenue docdopa u ero 05.02 bubnmoreka [JOK

coequHeHuil. @ochopHbIe

https://m.edsoo.ru/a218070a




ynoOpeHust

[Tpaktuyeckas padora Ne 6.
Pemenne SKCIICPUMCHTAJIbHBIX

bu6mmoreka [IOK

60 5 11.02
3amad mo Teme "A30T u pocdop u ux https://m.edsoo.ru/8175ac3f
coeauHeHUS"

VYrieposa: HaX0XACHHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOU(PUKALINH; 12.02 bubnuoteka [JOK
¢buznyeckue 1 XuMU4eCcKHe ' https://m.edsoo.ru/1eb19f9¢
CBOWCTBA, IPUMEHEHNE
Oxcun yraepoga(Il), okcng

yraepoza(ll) Bu6mmorexa 1[OK
62 yriaepoaa(1V), yronbHast Kuciaora u 12.02
. https://m.edsoo.ru/dba58adf
eé conm
bu6moreka [IOK
63 Pemenue 3a1a4 pa3auyHbIX TUTIOB 18.02 nomorexa L
https://m.edso0.ru/6029b609
KpemHunii: HaxoXaeHUE B IPUPOJIEL,
P A pupox bu6moreka [IOK
64 crocoObl MoJTydeHus, Pu3ndecKue u 19.02
. https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA

65 Oxkcun kpemausa(I'V), kpemHueBas 19.02 bubnuoreka [JOK
KHUCIJIOTa, CUIIUKATHI ' https://m.edsoo.ru/3170e7bl
[IpuMeHeHre KpeMHHS U €T0 bubnuoreka [JOK

66 coequHenuii. CTeKII0, ero 25.02 https://m.edso00.ru/393cdac0
[OJIYYEHUE, BUABI CTEKIIa https://m.edsoo.ru/5823cefb

bu6 K
67 Pemienue 3a1a4 pa3nuyHbIX TUIIOB 26.02 nommotexa O
https://m.edsoo.ru/b624£801
Cucremaru3zanus u 00001ICHIE
63 11 1] 26.02 bubmuoreka [JOK

3ganHui mo teme "Hemeramipr"

https://m.edso0.ru/6e864db5




60 KonTtponsHas pabota o Teme 04.03 bubmuorexa [IOK
"Hemeramasr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN 05.03 bubnuorexa [JOK
paboThI, KOPPEKIIHS OIIHOOK https://m.edsoo.ru/2b7e¢9510
[TosoxeHnne MmeTamioB B
[Iepnoanueckoii cucreme
71 XUMHUYECKHX JIEMEHTOB. 05.03 bubmmoreka [{OK
Oco6eHHOCTH CTPOESHUS https://m.edsoo.ru/9839c16¢
ANIEKTPOHHBIX 000JI0YEK AaTOMOB
METaJJIOB
OO6mwme ¢puznueckre CBOMCTBA
72 MeTauioB. [I[puMeHeHne MeTaioB B 11.03 Bubnmorexa [IOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 Cnael MetaiioB. Kopposust 1.03 bubnuoreka [IOK
METAJIOB https://m.edsoo.ru/42b872e3
bu6moreka [IOK
74 Pemenue 3a1a4 pa3auyHbIX TUTIOB 12.03 hitps//m.edsoo.ru/c3de37b6
DJIEKTPOXUMHUYECKUI Psif
75 HanpsbKeHu MetaiioB. O0mue 18.03 bubmmorexa [IOK
https://m.edsoo.ru/94eb377a
CHOCOOBI OJYYEHHS] METAJIIIOB
OO01as xapakTepuCcTUKa METaIIOB
[A-rpynns! [lepuoauyeckoit
CUCTEMBbI XUMHYECKHUX 3JIEMEHTOB.
76 Harpuii n xanuii: nony4yenue, 19.03 Bubmmorexa LIOK

(I)I/IBI/I‘-ICCKI/IC U XUMHWYCCKHEC
CBOI’ICTB&, MPUMCHCHUC MTPOCTBIX
BEIIIECTB U UX COCAUHEHUI

https://m.edsoo.ru/e12c26b3




OO01mas XxapakTepuCcTUKa METaNIOB
ITA-rpynmnsr [Iepuoanueckoit
CHCTEMBI XUMUYECKHUX JIEMEHTOB.

. . bubnuoteka [JOK
77 Maruuii ¥ KaJIbLIui: IOJy4YEHHUE, 19.03
https://m.edsoo.ru/7¢3e49c0
(bu3HYeCKre U XUMUICCKHEC
CBOMCTBA, TPUMEHEHHUE MPOCTHIX
BEIIECTB M UX COCTUHECHUMN
73 JKEcTKOCTh BOJIBI U CITIOCOOBI €& 55 03 bubmmoreka [{OK
YCTpPaHEHUS ' https://m.edsoo.ru/c74bfae9
AJNIOMHHMIL: TIOJTy4EHUE,
bu6moreka [IOK
79 ¢buznyeckue 1 XuMu4ecKue 26.03
. https://m.edsoo.ru/0e79b266
CBOMCTBA, TPUMEHEHNE
AmMmdoTepHbIe CBOMICTBA OKCHIA U
20 TUJPOKCHU/IA ATTFOMUHUS, 26.03 bubnuoreka [IOK
TUAPOKCOKOMILIEKCHI AITFOMUHUS, UX ' https://m.edsoo.ru/5d12d318
MPUMEHEHHE
81 Pemenue 3a1a4 pa3auyHbIX TUTIOB 08.04
[TpakTrueckas padota Ne 7.
2 Pemenue skcnepuMeHTaIbHbBIX 09.04 bubnuoreka [JOK
3a7a4 o teme "MeTaiuibl I1aBHBIX ' https://m.edsoo.ru/27a4af43
noarpymn"
OO6mras XxapaKTepuCTUKa METALJIOB
23 no6ounbIX noarpynn (b-rpymm) 09.04 bubnuoreka [JOK
[Tepuoauueckoit cucTemsl ' https://m.edsoo.ru/610d7431
XUMHYECKUX DJIEMEHTOB
duszndeckre U XUMHYECKHUE bubanoreka LHIOK
84 15.04 1

CBOMCTBAa XpOMa M €ro COCIMHEHUH,

https://m.edso0.ru/991 1bef3




HUX IPUMCHCHHUC

Baxwueline coelMHEHNs] MapraHiia.

bu6mmoreka [{OK
85 [lepmanranat xanus, ero 16.04 1
- https://m.eds00.ru/039d69c8
OKHCJIMTEIbHBIC CBOMCTBA
dOu3nyecKre 1 XUMUYSCKUE
26 CBOICTBA XkeJe3a U €ro COCIMHEHUM. 16.04 bubnuorexa [JOK
[Tony4yenue u npuMEHEHNE CIUIABOB ' https://m.edsoo.ru/1b7f8741
Keresa
dOu3nyecKre U XUMUYSCKUE
. " . bu6mmoreka [IOK
87 CBOMCTBA MEJIH U €€ COCIMHCHUM, UX 22.04
https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
dOu3nyecKre U XUMUYSCKUE
28 CBOMCTBA IMHKA U €T0 COCIMHEHHI, 23.04 bubnuorexa [JOK
UX IPUMEHEHHE. ' https://m.edsoo.ru/b1{2beal
' apOKCOKOMILIEKCHI IMHKA
[TpakTrueckas pabota Ne 8.
29 Pemenue skcnepuMeHTanbHbBIX 23.04 bubnuoreka [JOK
3a1ay4 1o teMe "Mertauibl IT000YHBIX ' https://m.edsoo.ru/a6e352ea
noarpymm"
bu6mmoreka [JOK
90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 29.04 1
https://m.edsoo.ru/a8b83d83
O00011IeHNE U CUCTEMATH3AL[USI
bubmuoreka [JOK
91 MU3Y4YEHHOT'O MaTepuasa 1o TeMe 30.04
" " https://m.edsoo.ru/e91fe975
MeTtamisl
KonTtponbHas paboTa o Teme bubmuoreka [JOK
92 P P 30.04 1

"Merauier"

https://m.edsoo.ru/83f63ea3




03 AHanus pe3yiabTaToB KOHTPOJIbHOU 06.05 bubnuorexa [OK
paboThI, KOPPEKIIHS OIIHOOK ' https://m.edsoo.ru/9ebff2fd
Ponps xumuu B obecrieueHun
04 YCTOMYHMBOTO Pa3BUTHUSA 07.05 bubnuoreka [JOK
yesoBedecTBa. [IoHATHE O HAyYHBIX ' https://m.edsoo.ru/080fe1f0
METOJIaX UCCIIEAOBaHUS BEIIECTB
Hayunble mpuHIIUIIBI OpraHU3aliu
95 XUMHYECKOTO MPOU3BOJICTBA. 07.05 bu6mmoreka [IOK
[TpowmbImneHHBIE CIOCOOBI ' https://m.edsoo.ru/2e45a44f
MOJTYYCHUS] BAKHEUIIINX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OK aroIey cpeasl U ero 13.05 bubnmorexa LIOK
by P ' https://m.edsoo.ru/9f11bf51
MOCJEACTBUSA
97 XHUMUA U 3J0POBBE YEIOBEKA. 14.05 bubnuoreka [IOK
JlexapCcTBEHHBIE CPENCTBA ' https://m.edsoo.ru/a6552721
Xumusa nuiy. Pojis XuMuu B
. bu6mmoreka [IOK
98 oOecIieueHn N MUIIEBON 14.05
https://m.edsoo.ru/1f7b5bd2
0€30MacHOCTH
99 Kocmernueckue u napdromepHsie 20.05 bubnuoreka [JOK
cpeacTBa. beiToBas XxumMus ' https://m.edsoo.ru/da42d5a9
XUMHS B CTPOUTEIIBCTBE. Eu OK
. nonroreka
100 Baxwueliiive ctpoutesbHbIE U 21.05 H
https://m.eds00.ru/61e69003
KOHCTPYKIMOHHBIE MaTepHAJIbI
XUMHS B CEIBCKOM XO35IMCTBE.
bu6mmoreka [JOK
101 Opranndeckrie 1 MUHEPAIILHBIE 21.05

ynoOpeHus

https://m.edsoo.ru/fd39587d




OBIIEE KOJIMYECTBO YACOB ITO

101
[TPOTPAMME




MPOBEPSIEMBIE HA EI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3ZOBAHMUS

Kon
NpoBepPsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOTIOJIATAlOIINE TOHATUSA  (XUMUYECKHUH  JJIEMEHT, aTOM,
M30TOIBI, AJIEKTPOHHAs 000JI0YKa aroMa, s§-, p-, d-DIIEKTPOHHBIE
opOuTamu aTroMOB, OCHOBHOE M BO30YKIEHHOE COCTOSIHHME aToMa,
WOH, MOJIEKYJIa, BAJICHTHOCTh, O3JIEKTPOOTPHUIIATEIIEHOCTh, CTEICHb
OKHCJICHHS, XUMHUYeCKas CBS3b (O- W 7-CBs3b, KpaTHBIC CBSI3H),
rudpuan3ans aTOMHBIX OpOuTaslel, KpUCTaJUIMYecKas pemérka,
MOJIb, MOJISIpHASI Macca, MOJIAPHBINA 00BEM, MOJIIpHAs KOHIICHTPAITHS,
pacTBOpbl (MCTUHHBIC, JHUCIIEPCHBIC CHCTEMBI), KPUCTAJUIOTHJIPATHI,
yIAepOAHbIN CKeneT, (YyHKIMOHAIbHAS TpyIa, pajukai, W30Mephl,
CTpyKTypHasi (opmyina, u3oMepus (CTPYKTypHas, reoMeTpuvecKas
(rmc-,  TpaHCHU3OMEpHsS), TOMOJIOTHYECKHH  psl, TOMOJIOTH,
yIIA€BOAOPOIbl, KHCIOPOJA- U  a30TCOJEp)KAlUe  COEIUHEHUS,
OMOJIOTMYECKH AaKTHUBHBIC BeliecTBa (YIJIEBOMbI, JKHUPBI, OCIKH),
MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYIISPHBIC
COCIMHEHUS, KPEKHHI, PU(OPMHHI, THUIBI XUMHYECKHUX peaKiui
(OKHMCIIUTENBHO-BOCCTAHOBUTENIbHBIE, 3K30- M OHAOTEPMUYECKUE,
peakiuuu MOHHOTO OOMEHa, TOMO- U TeTepOreHHbIe, 0OpaTUMBbIE U
HeoOpaTuMebIe), pacTBop, AIIEKTPOJIUTHIL, HEAIIEKTPOJIUTHI,
JNEKTPOJIUTUYECKAsT ~ JUCCOLIMALMsA,  CTEMEeHb  JUCCOLUAIUH,
OKHUCJIUTEIb, BOCCTAHOBUTEINb, JJIEKTPOJIN3, CKOPOCTh XUMHUYECKOM

p€akunun, XuMH4YCCKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPHUS] XHMHYECKOTO CTPOCHHUS OPraHHMYECKHX
Beniecte  A.M. byrneposa, TEOpUs  DIIEKTPOIUTUUYECKOMN
muccoumnanuy, llepmoanueckuii 3akon .M. MenneneeBa, 3akoH
COXPaHEHHUS MACChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUI S3BIK XUMHH,
MHPOBO33PEHUECKME 3HAHMS, JEXKallue B OCHOBE IIOHUMaHUsA
NPUYUHHOCTH U CUCTEMHOCTHM XUMHUUYECKUX SIBIICHUH, COBPEMEHHBIE

OpeACTaBJICHUA O CTPOCHHWU BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U




HaJMOJIEKYJISPHOM YPOBHSX

1.3

IpCACTaBJICHUA (O) MEXaHU3Max XUMHNYCCKHUX peaKuHﬁ,
TCPMOJUHAMHUYCCKUX u KHMHCTHUYCCKHUX  3aKOHOMCPHOCTAX ux

IMPOTCKAaHUA, O XUMHUYCCKOM PABHOBCCHUHU, IUCIICPCHBIX CUCTCMAX

1.4

(hakTOJIOTMYECKHE CBEACHHUS O CBOWMCTBAX, COCTaBe, IMMOJYYCHUU H
0€e30MacHOM  HMCIOJIb30BAaHUM  BAXHEWUIIUX HEOPraHMYECKHX U
OPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKON ACSITEIBHOCTH

YCI0BCKa

1.5

oOuie HayyHble MPUHIUNBI XUMHUYECKOTO IPOU3BOJACTBA (Ha
IIpUMepe NPOU3BOJACTBA CEPHOM KHCIIOTBI, aMMHaKa, METAHOJIA,

nepepaboTku HedTH)

CdopMHUpOBaHHOCTH YMEHUI BBISBIISATD:

2.1

XapaKTCPHBIC TIPU3HAKKW W B3aMMOCBA3b M3YUYCHHBIX HOHSITI/II\/II,
NPUMCHATE COOTBETCTBYIOIIUEC IMOHATUA IPU OIMMCAHUN CTPOCHUA H
CBOMCTB HCOPTraHUYECKUX U  OPraHUYCCKUX BE€IICCTB U HUX

MpeBpaIieHUun

2.2

B3aMMOCBSI3b XUMHUUYECKHUX 3HAHUN C TTOHATHUSAMH U TIPEACTABICHUSIMU
OpPYrUX TpeaMeToB Juisi 0Oojlee OCO3HAHHOTO IMOHWMAaHUS W

00BSACHEHUS CYIIHOCTH MaTepUAIbHOTO €IMHCTBA MUPA

ChopmMupoBaHHOCTH YMEHHUS UCIIOJIb30BATD:

3.1

HaMMCHOBAaHUs XHMHUYCCKUX COC,I[I/IHeHI/Iﬁ MCKIAYHApOJHOr'0 COro3a
TCOpeTquCKOﬁ n HpI/IKJIa,Z[HOﬁ XMMHU W TPHUBHUAJIBHBIC Ha3BaHUIA
BCIICCTB, OTHOCAIIMUXCA K HM3YYCHHBIM KJIacCaM OPraHH4YCCKHUX H

HEOPraHn4eCKUuXx COC,I[PIHGHHI;'I

3.2

XMUMHUYECKYIO0 CHMBOJIMKY JIJIs1 COCTaBJICHUSI (POPMYIT HEOPraHUYECKUX
BEIIECTB,  MOJICKYJISPHBIX M  CTPYKTYPHBIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKENIETHBIX) (POPMYII OpraHUYECKHIX BEIIECTB

CdhopmupoBaHHOCTH yMEHHUS KIACCU(PHUIIUPOBATE:

4.1

HCOPraHn4CCKUEC BCIICCTBA, CaAMOCTOATCIIBHO BLI6I/IpaTL OCHOBAHUA H

KPpUTCPUHN IJIA KJ'IaCCI/I(I)I/IKaLII/II/I HN3Y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHruvCCKUC BCEHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTL OCHOBAaHHUA H

KpUTCPUHN IJIA KJ'IaCCI/I(I)I/IKaLII/II/I HN3Y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3IUYHBIM IMPU3HAKaM (YHCITYy U COCTaBy pPearupyroliuX BEIIECTB,
TerioBoMy 3(hdekTy peakuuu, H3MEHEHUIO CTEleHeH OKHCICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pCaknnu, y1aCTUuro KaTaJ'II/ISaTOpa)




ChopMUpOBaHHOCTH ~ YMEHHS  XapaKTepU30BaTh  AIIEKTPOHHOE
CTpOEHUE aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSHUHM) U
HOHOB XUMHYECKUX 3JeMeHTOB | — 4 mnepuonos Ilepuoaunueckoit
cuctembl J[.MI. MeHzaeneeBa W WX BaJICHTHBIE BO3MOXKHOCTH,
UCIIOJIB3YSl ~ HOHATUS  S§-, p-,  d-DIEKTPOHHbIE  opOuTany,

OHCPICTUYCCKHUEC YPOBHU

CdhopmupoBanHOCTH YMEHUS O0OBSICHATH 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XMMHYECKHX JJIEMEHTOB M O0OpazyeMbIX UMU

COEMHEHUH 10 IIEPUOIaM U Irpyniam

CpopMHpPOBAHHOCTh YMEHHUS COCTABJISITh YPAaBHEHUS XUMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peakunﬁ MoCpeaACTBOM

COCTaBJICHUA 3JICKTPOHHOTO OanaHca 3TUX peaKHI/Iﬁ

7.2

YPaBHEHUsSI PEAKIUN pa3IMYHBIX THUIOB; IOJHBIE M COKpAlIEHHBIE
ypaBHEHUs pEaKIHil HMOHHOrO OOMEHa, YYWUThIBas YCJIOBHUS, INpPU

KOTOPBIX 3TH PEAKIIMHU UIYT 10 KOHIIA

7.3

peaKIuii TUAPOJIM3a, PEakuii KOMIUIEKcooOpa3oBaHus (Ha TpuMepe

TUAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/ISI)

ChopmupoBaHHOCTH YMEHHUS MOATBEPIKIATH:

8.1

Ha KOHKpPETHBIX MpUMEpax XapakTep 3aBUCHMOCTH PEaKIHOHHOM
CIIOCOOHOCTH OPraHMYecKHX COEOUHEHHH OT KpaTHOCTH U THUIIA
KOBAJICHTHOM CBSI3U (G- M T-CBSA3M), B3aHMMHOTO BIIMSIHHSI aTOMOB H
TPYIIl aTOMOB B MOJIEKYJIaX, a TaKK€ OT OCOOCHHOCTEH peanu3aiuu

Pa3IMYHBIX MEXAaHU3MOB ITPOTCKAHUA peaKHI/Iﬁ

8.2

XapaKTCPHbIC XHMHYCCKHE CBOMCTBa BCHIECTB COOTBCTCTBYHOIIMMHA

OKCIICPpUMCHTAMU U 3aIllUCAMU ypaBHeHI/Iﬁ XHUMHNYCCKHX peaKHI/Iﬁ

ChopmMupoBaHHOCTh YMEHUS XapaKTepU30BaTh COCTAB U BaKHEHUIIIHE
CBOMCTBa BEIECTB, MPUHAAISKAIIUX K ONPEACIEHHBIM KlaccaMm H
TpyIIaM COEIUHEHHH (MPOCThie BEIIECTBA, OKCUIBI, THAPOKCHIBI,
COJIM;  YIJIEBOJAOPOABI, MpocThle 3(QUpPbI, CHUPTHL,  (HEHOIBI,
aJIbJIETU/IbI, KETOHBI, KAPOOHOBBIE KHCIIOTHI, CI0KHBIE 3(DUPBI, )KUPBI,

yTJI€BO/IbI, aMUHBI, AMUHOKHUCIIOTHI, OEJIKH)

10

C(I)OpMI/IpOBaHHOCTB YMEHHA TTPOBOAUTH paC‘léTLI o XUMHYCCKHUM
(bopMynaM U YpaBHCHHUAM XUMHUUYCCKUX peaKHI/Iﬁ C HUCIIOJIb30BAHUEM

(1)I/I3I/I‘-IGCKI/IX BCIIMYWH:




10.1

Macchl (00bEMa, KOJMYECTBAa BELIECTBA) MPOJYKTA PEAKIHHU, €CIU
OJIHO U3 HCXOJHBIX BEIECTB JaHO B BHUJIE PACTBOPA C ONPEACIEHHOU
MacCOBOM JOJIe pacTBOPEHHOTO BEHIECTBA WM JAaHO B HW30BITKE

(umeet npumecH)

10.2

MaccOBOW WM 0OBEMHOI J10JIM, BBIX0/IAa IPOAYKTA PEAKIIMU

10.3

TEIUTOBOTO 3P deKTa peakiuii

10.4

00BEMHEBIX OTHOIIICHHUH T'a30B

10.5

10 HAXOXKJEHUI0 XUMUYECKON (DOPMYIIBI BEIIECTBA

11

Biragenue cucreMoli 3HaHUM O METOJaX HAYYHOTO MO3HAHUS SABJICHUM
MPUPOJBI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX M YMEHHE
MPUMEHATh 3TH 3HAHUA MPU SKCIEPUMEHTAIBHOM HCCIIEeI0OBAaHUHU
BEILECTB U Ui OOBSICHEHHS] XMMHUUECKUX SIBICHUH, UMEIOIIUX MECTO
B MpuUpOJe, TMPAKTUYECKOW JEeATEIIbHOCTH 4YeloBeKa U B

MOBCEIHEBHOMN KU3HU

12

CdopMupOBaHHOCTh YMEHHSI MPHUMEHSTHh (MCIOIh30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBAaX BEMIECTB YIS JKCIEPUMEHTAIBHON TPOBEPKU
TUIOTE3 OTHOCUTENILHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKHX
peakiuii ¥ NPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHBIE XUMHUYECKUE 3HAHUS JJIs1 OOBSICHEHUS U TPOrHO3UPOBAHMUS
SBJICHUH, MMEIOUINX €CTECTBEHHOHAYYHYIO MPHUPOY; JUISl TPUHSATHS

I'pPaMOTHBIX pemeHHﬁ HpO6J'ICM B CUTyalluAX, CBA3AHHbBIX C XAMUEH

13

ChopmupoBaHHOCTH ~ yMEHHUS  IUIAHUPOBaTb U MPOBOIMTH
XUMHUYECKUN OSKCIIEpUMEHT (TMOJy4eHHe U H3y4eHHE CBOWCTB
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB, KAUECTBEHHbIEC PEAKIUU
YIJIEBOJOPOJOB  PA3JIMYHBIX KJIACCOB U  KHCIOPOJCOAEp KALIUX
OpPraHMYECKUX BEIECTB, pPEUICHHE SKCIEePUMEHTaJIbHBIX 33734 IO
pacro3HaBaHUIO HEOPraHMYECKUX M OPraHMYeCKUX BEIIECTB) C
coOnrofeHreM MpaBuil OE30MacHOTO OOpallleHUs C BEIIeCTBAMU U
1a00pPaTOPHBIM o0opynoBaHueM; dbopMynupoBath 1enu
UCCIICJIOBaHMS; MPEACTABIATh B PA3NUYHON (opme pe3yabTaThl

OKCIICPUMCHTA, aHAJIM3UPOBATH U OLICHHUBATD UX JOCTOBCPHOCTDb

14

ChopMHpPOBaHHOCTh YMEHHSI OCYILECTBIIATH  Il€JICHANIPABICHHBIN
MOMCK XMMUYECKOW MH(OPMALIMH B PA3TMYHBIX UCTOYHUKAX (HaydHas
U yuyeOHO-HaydHas JUTepaTrypa, CpeAcTBa MaccoBOM HH(pOpMAIHH,
ceTb VIHTEpHET M Apyrue), KpUTUYECKH aHAIM3UPOBATh XUMHUUYECKYIO

I/IH(bOpMaI_II/IIO, nepepa6aTLIBaTL e€ M HCIIOJIb30BaTh B COOTBETCTBUU C




MOCTaBJICHHOW yueOHOM 3a1aueit

15

CdhopMupoBaHHOCT YMEHHS TPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh MH(OPMAIMIO C TO3UIMHA IKOJOTHYECKOW OE30MacHOCTH
TIOCJIC/ICTBUI OBITOBOM M TIPOM3BOJICTBEHHOM JCSTEIBHOCTH YEIIOBEKA,
CBSI3aHHOW C TepepabOTKOil BemecTB; CPOPMHPOBAHHOCTb YMEHHUIH
OCO3HaBaTb ONAacCHOCTb BO3ACHUCTBUSI HAa JKUBBIE OPraHU3MBI
OIpE/IENEHHBIX BEIIECTB, IOHMMAs CMBICH II0Ka3aTelss IPeNesbHOM
JONYCTUMOW KOHIIEHTPALlMM, M TOSICHATh Ha MpPUMEpax CHOCOOBI
YMEHBIIICHUS U TPEJAOTBPAIlEHUs HX BPEIHOTO BO3JICHCTBUS HA

OpraHusm 4€JI0BCKa




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 110 XUMHUHN

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

TeopeTnueckue OCHOBBI XUMUHU

1.1

Crpoenne BeniectBa. CoBpeMeHHasi MOJIENb CTPOEHUS aToMa. Pacnipenenenue
OJICKTPOHOB II0 BHCPIrEeTUYCCKUM YPOBHSIM. K.HaCCI/I(i)I/IKaIII/Iﬂ XUMHUYCCKUX
a1eMeHTOB. OCOOEHHOCTH CTPOEHMSI SHEPTETUUYECKUX YPOBHEN aTOMOB (s-, p-,
d->neMenToB). OCHOBHOE M BO30Y)XJIEHHOE COCTOSIHHSI aTOMOB. DJIEKTPOHHAS

KOH(Uryparus atoma. BajaeHTHbIEC 37I€KTPOHBI

1.2

[lepnognueckas cucrema xumudeckux oannemeHtoB J[.M. Mengaeneesa.
®usnueckuit cMbic [lepuonnueckoro 3akona .M. Menneneesa. [Tpuuunsl u
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB AJIEMEHTOB M HX COEIUHEHHH MO
MepuoJiaM M TPYIIaM. 3aKOHOMEPHOCTH B U3MEHEHHUHM CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COCHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. DIEKTpOOTPUIIATENLHOCTD. CTENEHb OKUCIECHUS

1.4

Bunet  xumuueckoil cBA3M  (KOBaJIeHTHAs, HWOHHAs, MeTaJUIMYecKas,
BOJIOPOJIHAs) M  MeXaHu3Mbl €€ oOpa3oBaHuA. MeEXMOJEKYIspHbIE
B3auMO/IeicTBUS. BemecTBa MONIEKyIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.
Tunsl KPUCTATUVIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEILIECTB OT THUIIA

KPUCTATTNYECKON PEeIIETKH

1.5

Xumuueckass — peakmusa.  Knmaccudukanuss  XMMHYECKMX — peakmuil B

HCOpFaHquCKOﬁ U OpFaHquCKOfI XAMHH. 3aKOH COXpaHCHUA MaCChl BEIICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pPa3InYHbIX (haKTOPOB

1.7

TennoBsie 3¢ dexThl XuMudYeckux peakiuii. TepMoxuMuueckue ypaBHEHHUS

1.8

O6paTI/IMLIe pCaKIuu. XHUMHYECKOE PaBHOBECCHC. CDaKTOpLI, BIIMAIOIINEC Ha

COCTOSTHHE XUMUUYECKOro paBHoBecud. [ Ipuniun Jle [llarense

1.9

SHGKTpOJ'II/ITI/I‘IeCKaSI Jucconuanus. CuibHble U caa0bIe QJICKTPOJIUTEI. Cpena
BOAHBIX PACTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaHBHaﬂ, mcjJIo4Has;d. CreneHb

Jucconyanui. Peakiymyu HOHHOTO oOMeHa

1.10

I'mpponus cousei. MonHOe mnpowusBeneHne BoAbl. BooopoaHBIM NOKas3arenb

(pH) pactBopa

1.11

CnocoObl BbIPpAKCHUS KOHIOCHTpAUuH pacTBOPOB: MaccoBas H0JIA
paCTBOpéHHOTO BCIICCTBA, MOJISIpHAsA KOHIICHTpAl KA. Haceimiennsie u

HCHACBIIICHHBIC PACTBOPLI, pACTBOPUMOCTE. KpI/ICTa.HJIOF UApPaThl




1.12

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC pCaKkiuu. HOBCHCHI/IC BCIHICCTB B CpClaax

¢ pa3ubIM 3HaueHueM pH. MeTofp! 371eKTpoHHOTO OaaHca

1.13

DJEKTPOJIN3 paCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccudukarus HEOPraHUYeCKUX COCVHECHUM. Homenknarypa

HCOPraHNM4YCCKUX BCIICCTB

2.2

XUMHUYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATPUM, Kajdui, KaJbIUi,
MarHui, aJlOMHHHUM, [IUHK, XpOM, KeJIe30, Me/ib) U UX coeanHeHui. Oomme

CrocoObI MOJyYEHUS METAJIJIOB

2.3

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJlOTEHOB, CEphI, a30Ta,
docthopa, yrmepoma U KpeMHHS)) HM  HMX COCAMHEHHH  (OKCHJIOB,

KHCIIOPOICOAEPIKAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

2.4

I'enermueckas CBA3b HCOPraHNn4Y€CKUX BEUICCTB, NMPUHAMICKAINX K

Pa3IMYHBIM Ki1acCcaM

2.5

###Par### nentuukanys HeopraHnueckux coeqnHeHui. KauecTBeHHbIS

PEAKIIMKU Ha HCOPraHMYCCKUC BCUICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OCHOBHBIE TIOJIOKEHUSI TEOPUU XHUMHYECKOIO CTPOCHMSI OpPraHMYECKUX
coequHennit  A.M. bymiepoBa. YriaepoaHbId CKEJIET OpPraHHuYecKOn
MOJIEKYJbl. KpaTHOCTh XMMHUYECKOW CBSI3U. S- U P-CBS3U. Sp3-, sSp2-, Sp-
rudbpuan3ay opouTaneil aroMoB yriepoja. 3aBUCUMOCTh CBOWCTB BEILIECTB
OT XHMMHYECKOTO CTpOeHUs MoJieKyl. ['omornoru. ['omonoruueckuit psi.

N3omepus u usoMepsl

3.2

[lonsitne o ¢yHkuuoHanbHoM rpynmne. OpueHTauuoHHbIE 3 GEKTHI

3aMECTUTENEH

3.3

HpeﬂCTaBHeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_[I/II/I OPraHn4cCKux BCHICCTB. HOMGHKJ'IaTypa
OPraHu4CCKux COGI[I/IHeHI/Iﬁ (CI/ICTeMaTI/I‘ICCKaﬂ) U TPUBHAJIBHBLIC HA3BaHUA

BaKHEHIITNX HpeﬂCTaBHTeHeﬁ KJIaCCOB OPraHU4YC€CKUX BCIICCTB

34

CBoOOIHOpAIUKAILHBIH M HMOHHBIA MeXaHW3Mbl peakuuu. IloHsTHe O

Hykneoduie u snexrpoduie. [Ipasuno MapkoBuukosa. [IpaBuio 3aiiiea

3.5

AJKaHBI. XuMUuYecKue CBOMCTBa AJIKaHOB: rajoreHupoBaHue,
JNETUIPUPOBAHUE, TEPMHUYECKOE pa3JIOKEHUE, KPEKUHT, HW30MEpHU3alMs,
ropenue. [lomyuenue ankanoB. [luknoankanel. Cneunduka CBONHCTB
LMKJIOAJKAHOB C MajblM pa3MepoM IHUKJa. Peakuuu NpUCOCAMHEHUS H

PaaIUKAJIbHOTO 3aMCIICHUA




3.6

AJKeHBI. XHUMHUYECKUE CBOMCTBA: peakuuu [IPUCOEAUHEHUSA
(rajoreHupoBaHue, TUAPUPOBAHME, THJPOraJIOTEHUPOBAHUE, THJIpaTals),
TOpPEHHUs, OKUCIICHUS U mosimMmepu3anuu. [IpoMbiuieHHbIE U Ta00paTOpHBIE

CTIOCOOBI OJTYYEHUS ATKEHOB

3.7

AnkagueHnbl. XMMUYECKUE CBOWMCTBA aJKAJMEHOB: PEAKUUHU MPUCOEIUHECHHUS
(runpupoBaHue, raJOreHuPOBaHUE), TOpeHus 1 nojuMepusanun. [lomyduenue

AJIKaIUCHOB

3.8

AJKVHBL. XUMHYECKUE CBOMCTBA: peaxkuuu NIPUCOEIUHEHUSA
(rajoreHupoBaHue, TUAPUPOBAHUE, TUIpATALUs, THUIPOraJIOT€HUPOBAHUE)
KaK Croco0 MoIy4yeHus MOJIMMEPOB U IPYruX MOJE3HBIX IPOAYKTOB. Peakunu
3amenieHus. ['opeHue aneTusineHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO

IIaMCHU JIA CBAPKHU U PE3KHU MCTAJLJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XHWMHYECKHE CBOWCTBA O€H30JIa: PEAKIUU AJIEKTPOPHIHLHOTO
3aMelleHus, TpUCOeANHEeHNs (THAPUPOBaHUE, TajloreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHYECKUX CBOUCTB ToJryoJa. [lomyduenue Genzouna.
OcoOeHHOCTH XUMHUYECKUX CBOUWCTB ctupoja. I[lomumepusanms ctuposa.

CriocoOblI MosTydeHus: U IpUMEHEHUE apOMaTUYECKUX YTIIeBOA0POIOB

3.10

Crouptel. IlpenenbHble OJHOATOMHBIE CHUPTHL. XUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBUE C HATPUEM Kak CIOCOO0 YCTaHOBJIGHUS  HaIMYUs
TUAPOKCOTPYMIBI, C TaJOreHOBOJOPOJaMH KaK CIOCcO0  MOJydeHHs
pacTBopuTeNel, BHYTPH- M MEXKMOJEKYIspHas Jerujaparanus. Peakuus
ropenus. [lonydyenue sTaHona: peakiusi OpPOXKEHHs TIIOKO3bI, THApaTalus
STHJIEHA. OTHWIEHTJIMKOIb W TJHMIEPUH KaK MPEACTaBUTENH MpeAeTbHBIX

MHOI'0A@TOMHBIX CITUPTOB

3.11

®enon. XumMuueckue CBOMCTBa (eHosa (peakuuud ¢ HaTpueM, THIPOKCHIIOM

Hatpus, 6pomom). [lonydyenue denomna

3.12

ANbETuabl. XuMuueckue CBOICTBa npeaebHbIX aIbJIETU/IOB:
TUIPUPOBAHNE; KAUECTBEHHBIE PEaKIIUU Ha KapOOHWIbHYIO Tpynmny (peakuus
«cepeOpssHOTO  3epkaniay, B3aumojeiictBue ¢ ruapokcugom Meau (II).
[Tonyuenue mpenenbHBIX AalbJETHI0B: OKHCICHHE CIHPTOB, TUIApATAIUs
alneTuieHa. AIETOH KakK MpeAcTaBUTeNh KeTOHOB. OCOOEHHOCTH peakluu

OKHCJICHHA allCTOHA

3.13

Kap6OHOBLIe KHCJIOTEl. XMMHYECKHE CBOMCTBA MpeACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX KUCI0T. OCOOCHHOCTH XHMHYCCKHX CBOWCTB MypaBLHHOﬁ
KHUCJIOTHEI. HOJ'IyLICHI/Ie MNpeaACIIbHBIX OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT:

OKHCJICHUC AJIKaHOB, AJIKCHOB, NCPBUYHBLIX CIIMPTOB, aJIbACTHUIOB. Bricmue




NpCACIIbHBIC U HCIIPCACIIbHBIC Kap6OHOBBIe KHCJIOTBI

3.14

Cnoxuele >¢pupel u Kupbl. CHnocoObl TONyYEHHS! CIIOKHBIX 3(QHUPOB.
Obpatumoctp peakuuu dTepuduranud. IIlpuMeHeHne CIoXHBIX 3(UPOB B
MUIIEBOW 1 Tap(QIOMEpHO TMPOMBINIUICHHOCTH. JKHUPBI KaK CIIOKHBIE d(DUPHI
[VIMLIEPUHA U BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOWMCTBA >KUPOB:
TUPUPOBAHUE, OKHUCIEHUE. ['uaposin3, Wil OMBUIEHHUE, KUPOB KakK CIOCO0
IIPOMBIIIIJIEHHOTO MOJIYY€HUs COJIEN BBICIIUX KapOOHOBBIX KUCIOT. MbLI4 Kak

COJIM BBICHINX Kap6OHOBI:IX KHUCIIOT

3.15

XUMHYEeCKHEe CBOWCTBA TJIIOKO3EI: p€aknun C Yy4aCTUCEM CIHHUPTOBBIX H
aJbJIETMIHOM TPYII U MOJIOUHOKHUCIIO0E Oposkenue. [IpuMmenenune rioko3ssl, e
3HaYeHWE B JKHU3HEAEATENBHOCTH oOpraHm3ma. Jlucaxapuisl: caxaposa,
ManbTo3a. BoccTaHaBiuBaromMe M HEBOCCTAHABIIMBAIOLIME JUCAXapUIbL.
I'mpponus nucaxapupos. [lomucaxapunael: kpaxmai, riaukoreH. CrpoeHue
MaKpOMOJIEKyJl KpaxMmaia, INIMKOT€Ha U LeuIono3bl. dusnueckre cBONCTBA
Kpaxmajla U LEeJUIoN03bl. XHMMHUYECKHE CBOICTBAa KpaxMmania: THApOJIH3,
KayeCTBEHHasl peakiuss C HOAOM. XHMHUYECKHUE CBONCTBA LIEJUIIOJIO3bI:
THJPOJN3, TodydyeHue 3(QUpoB Leunonao3bl. [loHATHE 00 HMCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK)

3.16

AMHUHBI. AMHUHBI KaKk OpraHMYE€CKHME OCHOBAHHUS: pEAKIUH C BOJOM,
KHCJIOTaMH, PEaKIUs TOpeHUs. AHWIMH KaK MPEACTaBUTENh apOMAaTHUYECKUX
aMHUHOB. XMMHMYECKHE CBOMCTBA aHWJIMHA: B3aUMOJCHCTBHE C KHCIIOTaMH,
OpoMHO# BOJIOH, okucieHue. [loaydeHrne aMMHOB aTKUJIMPOBAHUEM aMMHaKa

1 BOCCTAaHOBJICHHUEM HUTPOIIPOU3BOJHBIX YITIEBOAOPOOA0OB

3.17

AMUHOKHUCIOTHL U OeNKH. AMMHOKHCIOTHI Kak aM(OTepHbIe OpraHuYecKue
coenuHeHusi. OCHOBHBIE aMUHOKHUCIIOTHI, 0Opasyromiue Oenku. XuMHYecKue
CBOMCTBa O€NKOB: THIPOJN3, [EHATypalus, KaueCcTBEHHbIe (I[BETHbHIE)

PCaKIuu Ha 0eaKu

3.18

CTpOGHI/Ie U CTPYKTYypa MOJUMCPOB. 3aBUCHUMOCTb CBOMCTB MOJIUMEPOB OT
CTPOCHHUA MOJICKYII. OCHOBHEBIE CIIOCOOBI MOJYUYCHHA BBICOKOMOJICKYIIAPHBIX
COGI[I/IHSHI/II‘/'II pC€aKnuu [moJImMepu3alun nu INOJIMKOHAOCHCALU.

Knaccugukamus BoJoKoH

3.19

#HH#HPar### 1 nenTuukanus opraHMuecKux coeJuHeHni. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACIIO3HABAHUC OPTAaHNYCCKHUX BCIICCTB

3.20

I'eneTnueckas cBS3b MCKAY KJIaCCaMH OPraHUYICCKUX COCIUHEHUI

XUMHS U )KU3Hb

4.1

XuMus B MoBceIHEBHOHM xu3HU. [IpaBuia Ge3omacHO pabOTHI C €IKUMH,




TOpHOYMMHU U TOKCHUYHBIMHA BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMHH

4.2

Xumusi U 310pOBbE. XHMHS B MEIUUMHE. XUMHUA M CEIBCKOE XO3SMCTBO.
X¥MHs B IPOMBINUIEHHOCTH. XUMHS U SHEPreTUKA: IPUPOIHBIN U ITOIYTHBII
He(TSHOM Ta3bl, UX COCTAB U UcMoyb3oBaHue. CoctaB HehTH U €€ mepepadoTka

(IpupoAHBIE UCTOYHUKHU YIJIEBOAOPO/IOB)

4.3

XUMUS ¥ DKOJOTHS. XHMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEW Cpeabl U €ro
nociencteus. Oxpana ruapocdepsl, mouBbl, atMochepsl, Gopsl U GayHbl OT
XHUMHYECKOTO 3arps3HeHHs. [IpobieMa OTXOMOB M MOOOYHBIX TPOIYKTOB.

AJ'II)TepHaTI/IBHI)IG HCTOYHHKHU SHCPIruu

4.4

OO0mwue mpenacTaBieHUsT O  MPOMBIIUIEHHBIX  CHOcO0ax — MOJTy4eHUS
XMMHMUYECKUX BeIIeCTB (Ha MpUMepe NPOM3BOACTBA aMMMaKa, CEpHOU
kucinoTel). Y€pHas wu 1uBerHas Mertawwryprus. CTEKIO W CHIMKAaTHAs
MPOMBIIICHHOCTh. [IpoMbIniuteHHass opraHudeckass xumus. CvIpsE s

OpFaHI/I'-IeCKOI\/’I MMPOMBIINIJICHHOCTHU

H#HPar#H## Turel pacu€THBIX 3a7a4

5.1

###Par###PacuéTel Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe WM 00BbEMY OJTHOTO U3 YYaCTBYIOIIUX B

peaKIiK BEIIECTB

5.2

###Par###Pacuérel TerioBoro addexra peakiuu

53

###Par###PacuéTbl 00BEMHBIX OTHOIICHHUI Ta30B MPU XUMHUYECKUX PEAKITHIX

54

###Par###Pacuérel macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IMPOJTYKTOB

peaKIMy, €CJIM OJTHO U3 BEIIECTB JIaHO B M30BITKE (MMEET MPUMECH )

5.5

###Par###Pacuérel MaccoBO# MM 00BEMHOM JT0JIM BBIXO/IA TIPOTYKTA

pE€aKuu OT TCOPETUYCCKHU BO3SMOXKHOI'O

5.6

#HiHtPar#Ht#PacuéTsl Maccel (00bEMa, KOJMUECTBA BEIIECTBA) MPOIYKTa
peaKIuu, eciiv OJJTHO U3 BELIECTB JaHO B BUJE PACTBOPA C OMPEACIIEHHOM

MacCOBOM JI0JIel pacCTBOPEHHOTO BEIIECTBA

5.7

#H#Par###Pacd€Thl ¢ NCIONB30BaHUEM IOHATHN «MaccoBast J0JIs,

«MOJIAApHAad KOHOCHTpAUUA», «paCTBOPHUMOCTDL)

5.8

#H#HPar###HaxoxieHre MoJIeKy IsIpHOM (popMysIbl OpraHU4ecKOTo BEellecTBa
II0 €T0 IJIOTHOCTH ¥ MAacCCOBBIM JOJISIM 2JIEMEHTOB, BXOJAIINX B €70 COCTAaB,

HJIN 110 IPOAYKTAM CropaHusa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus 10 knacce. YueOnuk. Yrioyonennsiii yposeHb. Epemun B.B. Mocka
«[Ipocsemenue» 2024
Xumus 11 knace. YueOnuk. Yranyonennsiii yposenb. Epemun B.B. Mocka
«[Ipocsemenue» 2024

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

[Toypounsie mans! no yueonuky B.B.Epemun 10 knace cocraBurens M.JO.I'opbkoBeHKO
MockBa «BAKO» 2022 ron

[Toypounsie mians! o yueouuky B.B.Epemun 11 knace cocraBurens M.JO.I'opbkoBeHKO
MockBa «BAKO» 2022 ron

®I'OC KoHTpoJIbHO-U3MEpUTENBHBIE MaTepHaibl o xumuu 10 kiace

®I'OC KOoHTpOJIBHO-U3MEPUTEIBHBIE MaTEpHUAIIbI 110 Xumuu 11 kitace

B.B.Epemun Xumus B Tectax, 3agavax , ynpaxsenusax 10-11 kmacc

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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